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EAN “AUTOMATED” TRANS-CAR LINE 
SOLVES HEAVY PARTS HANDLING PROBLEM 


Unique system carries bulky sections 


through entire machining operation 
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The Massey-Harris Co. is used to handling and precision working large 
machine components. Thus, when they accepted the contract to produce 
combat vehicle hulls for the Army they immediately got in touch with Wean 
Equipment engineers. 


A team of Wean Equipmert engineers working with a similar group from 
Massey-Harris soon vetoed the possibility of using standard machine tools 
on a cost basis. It was decided a complete line, especially built to do the job, 
was the only practical answer. 


In eight months’ time, Wean Equipment developed and built the now famous Unique trans-car that carries hull 
trans-car line. The line is composed of three stations: milling, drilling, and station to station. 

boring. The unusual feature is the car that operates on a set of tracks, running 

between stations, and eliminates all handling of the bulky, heavy hull. 


If special ‘‘automated”’ machinery is what you're looking for, call in a Wean 
Equipment man today. He represents probably the widest experience in 
specialized machinery to be found anywhere. Like Massey-Harris, you'll find 
Wean the surest, most inexpensive way to soundly engineered, result- 
getting machinery. 


Drilling operation. Beneath the | 
coolant system with magnetic 
separator. 


Over-all view of Wean Line that 
effected tremendous savings in produc- 
ing giant hulls. 
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HORIZONTAL NATURE OF AUTOMATION 
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. not only does automation have a long history in telephony—dating 
back more than 60 years—but the industry is by far the most extensive 
user of relays, stepping switches, and other electromechanical switching 
devices that are the “work horses” of all electrical automation systems 

considering the horizontal nature of automation, persons faced with 
control problems in other industries may find that some of these devices 
are of value in the solution of their own problems in automatic control 
."—F. R. Popoli, relay design engineer, Stromberg Carlson Co., see 


page 50. 


INCREASING APPLICATION 


“ 


. it seems to me that there are three things that are as certain as 
anything can be in our economic and social future: First, that which we 
call by the loose term ‘automation’ is going to find increasing application 
in the productive and distributive functions of our economy; second, that 
this automation will not cause widespread unemployment, but threatens 
instead to create a severe scarcity of certain kinds of labor, and although 
it will result in a decreased demand for unskilled labor, at the same time 
it will more than offset this by a greatly increased demand for skills 
of many kinds; third, that we are going to have to move quickly to do 
something about the severe shortage of engineers and scientists that is 
already upon us if the free world is to maintain its strength. The sig- 
nificant thing to remember about automation is not that it saves time, 
or that it cuts the labor force, but that it makes possible certain opera- 
tions that would be impossible otherwise . . .”—Joseph W. Barker, 
president, American Society of Mechanical Engineers. 


GREATER INTEREST IN AUTOMATION 


- in summary form, we found that on the whole, the Russian plants 
we saw are not as productive as those in’ this country. They are not as 
well organized, not as clean and not as well lighted. Most material han- 
dling systems are obsolete. Much of the machinery is old, but most of 
it is in good condition and is being used to good advantage. However, 
we found that many of the adverse conditions we saw are in the process 
of being changed very rapidly. New automatic production machines are 
being designed and built, and the engineering on some of these lines would 
be a credit to any engineering group anywhere. Over all, the interest 
in automation appeared to be greater in Russia than it is in the United 
States .. .”—Nevin Bean, technical assistant to the general manager, 
Automatic Transmission Div., Ford Motor Co. 


VOICED: A NOTE OF CONFIDENCE 


- a note of caution is sounded concerning blind acceptance of any 
one of these schemes as the complete solution for present automatic pro- 


duction. But, at the same time, a note of confidence is voiced that out 
of these concepts of automation and semi-automatic production will soon 
come a philosophy which will successfully marry automation techniques 
to the reliability requirements of even the intercontinental guided missile 


.’"—Alfred R. Gray, electronic design specialist, Glenn L. Martin Co. 
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New Rolling Mill To Receive 
Programmed Control System 


NEW REVERSING ROUGHING 
mill now being completed for Jones 
& Laughlin Steel Corp.’s Aliquippa 
Works is expected to be the steel 
industry's first completely auto- 
matic card-programmed rolling 
mill. Its control system, developed 
by Westinghouse Electric Corp.’s 
Motor & Control Div., will permit 
an operator to initiate a detailed 
rolling schedule by simply press- 
ing a pushbutton. By selecting the 
proper card from _ several pre- 
punched for each schedule, it will 
be possible to attain a definite set 
f reductions while allowing for 
variations in temperature and com- 
position among individual slabs. 
When in operation in late 1956, 
the card programming control sys- 
tem will be given the schedule for 
any set of rolling operations in the 
form of prepunched IBM cards. 
These cards can be prepared for 
practically every slab and strip 
size and grade of steel so that 
proper drafts and speeds will pro- 
duce a product of high uniformity 
ata high production rate. Each 
card will include all the require- 
ments of a given schedule: Mill 
screw-down opening, edger adjust- 
ment, mill speed, and edger speed. 
Also included will be a notation to 
indicate when the last pass has 
veen completed. 

After a stack of punched cards 
s placed in the IBM card reader, 
the card applying to the first 
Schedule is read and all informa- 
on is transferred to a transis- 
tl memory storage element. 

® mill is then to roll the enter- 


o slab. Automatic operation 
“kes place when the first pass is 
Mtlated | 


y the operator’s press- 





AUTOMATION —November 1956 











SPECIAL PURPOSE automatic welding machine installed at Toledo Desk & Fixture 
Co. plant can turn out 400 kitchen cabinets in 1 hour. It is operated by four men. 
The user company worked closely with Resistance Welding Corp., Bay City, Mich., 
builder of the electronically controlled machine, to achieve a satisfactory design. 
Unit is adaptable to different size cabinets. As a comparison to present production 
rates, formerly 18 men took 1 hour to make 140 cabinets. 


ing the pass-advance pushbutton. 

As the slab approaches, the con- 
trol equipment acts through mag- 
netic amplifier output units to pre- 
set roll openings and speeds. After 
one pass, reversing is brought 
about by sensing devices that read 
the position of the slab and reverse 
the rolls after a brief period of 
slow-down. After all but the final 
pass, roll openings and mill speeds 
are readjusted in accordance with 
the schedule filed in the memory 
storage element. When the final 
pass is completed, an indicator 
light automatically signals the op- 
erator at the crop shear that the 
strip is ready to enter the finish- 
ing mill. 

The mill will then be preset for 
the next schedule by pressing the 
schedule advance pushbutton. 
Again, a punched card is read by 
the card reader, its information 


is transferred to the memory 
storage element, and the mill is 
made ready for the schedule re- 
quired for the next slab. 


Economics of Data Processing 
Tied to Annual Gross Sales 


FORECAST OF A $2 billion mar- 
ket for large-scale electronic data 
processing systems has been made 
by John E. Johnson, sales director 
for Datamatic Corp. Johnson, 
basing his prediction on studies 
made by his company, has said 
of data processing systems that 
there are today “at least one 
thousand customers who are los- 
ing money every day they struggle 
along without one.” He contends 
that each of these companies has 
the kind of sales volume and com- 
plexity of record keeping that 
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justify the purchase of an elec- 
tronic data processing system. 
This would add up to a $2 billion 
market for the 15 major producers 
now making electronic data proc- 
essing equipment. 

So far as manufacturing com- 
panies are concerned, Johnson be- 
lieves that electronic equipment be- 
comes a good buy when annual 
gross sales are 100 times the “an- 
nual cost” of the system. Thus, 
he explains, a $36 million a year 
company could use a data process- 
ing system fitted with units cost- 
ing an initial $2 million. 


Automation Introduces Feature 
Contributed By British Expert 


DEDICATED to the task of pre- 
senting the automation _ story, 
AUTOMATION magazine feels that it 
is important to follow foreign de- 
velopments in this modern tech- 
nology. Within the European area, 
Britain appears to be one country 
which has developed a concept of 
automation most closely resem- 
bling the evolving American idea 
of the subject. It is apropos then, 
that with this issue, AUTOMA- 
TION introduces to its readers a 
feature column prepared by an out- 
standing British engineer, Frank 
G. Woollard. He is the author of 


“Principles of Mass and Flow Pro- 
duction,”’ the only British textbook 
dealing with automation in the 
metalworking industry. 

The conception of a column, to 
be prepared in Britain by a source 
with the background, reputation 
and contacts which would insure 
for AUTOMATION’s readers the most 
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informative reading, was the out- 
growth of the realization that in- 
terchange of information between 
Britain and America would be of 
considerable benefit to both coun- 
tries. Naturally, no modern na- 
tion is completely devoid of an in- 
digenous historical base suitable 
for the development of automation, 
but a number of factors have re- 
sulted in some being better pre- 
pared than others. And, as might 
be expected, this is evidenced by 
the extent to which automation 
has caught on in these countries 
since present-day developments are 
based on yesterday’s preparation. 

In this respect, the subject mat- 
ter chosen by the author of 
AUTOMATION’s newest feature 
section, entitled ‘‘Notes from 
Britain” is most pertinent (See 
page 37). In this first column, 
Mr. Woollard introduces the read- 
ers to the inception of the transfer 
machine—an auspicious beginning 
topic considering the interest in 
transfer machines within our coun- 
try. It is also auspicious from an 
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SPECIAL EDITION of the New York 
Times has been sent from New York 
to San Francisco by facsimile at the 
rate of two minutes per page. The 
edition was set in type and made up 
into pages in New York. Proofs of 
pages were scanned at the rate of 
over 200 square inches a minute at 
200 lines per inch by a new facsimile 
transmitter. The impulses were trans- 
mitted over a microwave relay system 
and, in San Francisco, converted into 
light by a newly developed Sylvania 
gas-filled crater lamp. The light pulses 
were recorded photographically and 
photoengravings were made from the 
negatives. The new Times Facsimile 
Corp. transmitter turns at 1500 rpm 
and is capable of four times greater 
fidelity than older machines. 


editorial standpoint since it em- 
phasizes the close association of 
our new correspondent to the fun- 
damentals of automation. 

Mr. Woollard began his distin- 
guished career in industry as an 
apprentice to the chief mechanical 
engineer of what is now the South- 
ern Railway in England. After 


short periods with various London § 


concerns, in 1910 he joined E. G. 


Wrigley & Co. Ltd., Smethwick, 
as chief draftsman, later becom- . 
ing director and chief engineer 


and eventually assistant managing 
director. During this period he 
was instrumental in developing 
flow production techniques for 
automobile components. 

In 1923 he joined the Engines 
Branch of Morris Motors Ltd. as 
general manager, later being 4P 
pointed a director of th parent 
company. It was at the Engines 
Branch that he took the lead m 
developing flow product to an 
advanced degree. The ,ethods 
were described in an ¢ paper 
entitled “Some British ™ 
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Syachronous Speed 
with Induction Simplicity 


... has uses in: 


@ Synthetic Fiber @ Metering Pumps 
Production 

@ Wire Drawing @ Printing Presses 

@ Plate-Glass @ Frequency 
Conveyors Converter Sets 


@ Packaging @ Drives for 
Machinery 


@ Electronic Computers 


Electronic Power 
@ Food Processing Supplies 


@ High Speed @ Continuous Bristle 
Cameras Cutting 


Do YOU Have an Application ? 


Allis-Chalmers engineers are anxious to help 
you determine where Synduction motors can 
improve your operations. Call your A-C office 
or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin, for Bul- 
letin 51B8440. 
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Here’s More... 
Allis-Chalmers new development—the Synduc- 
¢ Constant speed, regardless of tion motor — now makes these characteristics 


available at low cost. The sturdy frame and 
load or voltage, depends only simple design, similar to that of a squirrel-cage 
on frequency 


motor, eliminates collector rings, brushes and 


®s ° rotor insulation — cuts maintenance. Other 
ynchronized speeds fora important advantages include across-the-line 
number of motors 


starting, wide range of speeds and high efficiency. 
* Adjustable speed by frequency 
control at any speed setting 


ALLIS-CHALMERS 


-November 1956 


Synduction is an Allis-Chalmers trademork. 
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Continuous Production,” delivered 
to the Institution of Automobile 
Engineers in February 1925. 


In 1932 he joined Rudge-Whit- 
worth Ltd., and was a principal in 
the reorganization of that com- 
pany. In 1936 he accepted an ap- 
pointment as director of Birming- 
ham Aluminum Castings Co. Ltd. 
and the Midland Motor Cylinder 
Co. Ltd. from which he retired in 
1953. 


In addition he was president of 
the Institution of Automobile En- 
gineers at the time of its amalga- 
mation, in 1947, to the Institution 
of Mechanical Engineers and _ be- 
came the first chairman of the 
Automobile Division of that body. 
He was also chairman of the Ex- 
ecutive Committee of the Alumi- 
num Development Association for 
three years, and was recently re- 
tired from a four-year tenure as 
chairman of the Council of the 
Zine Alloy Die Casters Association. 


Mr. Woollard is now acting as 
advisor to a number of companies 
on automation and allied subjects 
and is also lecturing on the sub- 
ject under the aegis of the uni- 
versities, technical colleges and the 
British Productivity Council. 


ESTABLISHMENT of engineering 
and manufacturing facilities in Los 
Angeles has been announced by 
Clark Controller Co., manufac- 
turers of industrial electrical con- 
trol equipment. K. D. Christopher 
has been named general manager 
of the newly established division. 
He has been with Clark Controller 
for 20 years, serving in the com- 
pany’s home office and Philadel- 
phia office prior to establishing the 
Los Angeles sales office in 1951. 


Germans Test Mail Sorting Plan 


AUTOMATION OF MAIL distri- 
bution is the current goal of the 
German Post Office. With 70 per 
cent of the mail originating in 
German commercial _ establish- 
ments, the Post Office, which also 
controls the telephone system, ex- 
pects to be successful in introduc- 
ing a four-number code which will 
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SATISFYING requirements for one of 
their customers, Seneca Falls Machine 
Co., Seneca Falls, N. Y., has developed 
a completely automated lathe for mo- 
chining the OD of small electric motor 
stators. As illustrated, one of the sev- 
eral machines supplied includes the 
following automatic features: Input 
conveying, loading of parts, machining 
operation, unloading of parts, gaging 
with feedback for too! adjustment and 
tool indexing, and output conveying. 
The stators are fed by gravity into a 
pivoting cradle which elevates a rouch 
stator into the loader arm fingers of a 
work transfer carrier which moves the 
part to the loading station. The part 
is positioned on an expanding arbor 


| AUTOMATIC DISCHARGING STATION 
HBR AUTOMATIC LOADING StatiC 


d iA 
AUTOMATIC TOOL SETTING CONTROLLED 
BY GAGING INSTRUMENTS: 


where it is securely clamped by an air cylinder. After the machining operation is 
completed, the part is transferred to the output conveyor where it is fed by gravity 
to the gaging station. Gaging is by the Lectrolair system and the stator is checked 
for size on both ends simultaneously. If the part registers on the mean tolerance, no 
adjustment signal takes place. However, if the diameter tends to increase but is 
still within tolerance, a signal is stored in a memory device. After a predetermined 
number of consecutive parts indicate a trend, @ signal is sent to the control panel 
and the turning tool is automatically advanced 0.0005-inch which will bring the 
turned diameter just within the low limit tolerance. This procedure is repeated © 
predetermined number of times after which the turret tool post will automatically 
index to present another of the four tools held in the four-tool turret. After the four 
tools have been used, the machine will stop and a light will signal that a turret 


tool change is required. 


correspond with telephone office 
call numbers. These are allocated 
on a national basis as a result of 
the introduction of an inter-city 
dial system. For a beginning, elec- 
tronic sorting will be adapted to a 
pilot installation already in use. 
ACQUISITION of the A. Kimball 
Co. and the K. J. Braun Engineer- 
ing Co. Inc. by United Shoe Ma- 
chinery Corp. has been announced. 
The Kimball Co. recently intro- 


duced equipment which facilitates 
mechanical processing of informa- 
tion contained on price and inven: 
tory tags onto punched cards 
through use of existing office type 
business machines. The Braun 
Co. originally designed and man 
ufactured the equipment for this 
system for the Kimball ‘ 

" United has stated that both 
companies will continue ' operate 
as they have in the p«s' under 
existing management. ex- 
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Diate 
Flour 
Lime, 
Milk, 
Resin: 





















® Bentonite 
Brucite 


Alum « Aluminum Oxide + Ammonium Sulphate + Asphalt Fillers + 
Borie * Borax + Bauxite + Beet Pulp, dried + Bone, steamed > 
Roroid * Calcium Phosphates + Catalysts, petroleum + Cereals + 
Cakium Carbonate + Carbon, activated + Cellulose Acetate + Chalk 
» Cement, Portland + Cement Raw Material + Clays + Coke Dust + 
Coal, pulverized + Coffee Solubles + Coffee Beans, green + Copper j} 
Converter Dust * Corn Flakes (brewers’) + Corn Grits « : 
Corn Germ + Cottonseed Meal + Copra > 
Cyanamid + Dextrin + : 


Dolomite « 








Chromite 










Diatomaceous Earth * Feed Ingredients + Feeds, soft +» Feldspor + Fertilizers + Flaxseed + Five Dusts + Fluorspar 
Flour * Fly Ash + Fuller's Earth + Gluten Meal + Gypsum (raw or calcined) + Grains + Ilmenite + Iron Salts + Litharge 
lime, pebble + Lime, hydrated + Limestone, pulverized + Magnesite +» Magnesium Oxide + Manganese Dioxide + 
Milk, dried * Nylon Pellets + Phosphate Rock, pulverized + Polyethylene + Pyrites * Quartz, pulverized + Rubber Pellets - 
Resins, synthetic »* Salt Cake «+ Shells, pulverized + Semolina + Tale * Wood Chips + Wood Flour «+ Zinc Oxide 









CONVEY MANY DRY BULK MATERIALS BY AIR 














Conveying of dry bulk materials can be _ storage to process without spillage. Instal- 
accomplished automatically—by air—with lation is possible anywhere pipelines can 
Fuller systems. Dollar losses, formerly con- be run without changing plant structures 
ceded to be “natural” incidents of convey- or interrupting production. 

ing, are now being chalked up as new sav- If you use dry bulk materials, investi- 
ings. Fuller systems are designed for mini- gate the possibilities of profiting with 
mum maintenance ...completely enclosed Fuller. Write for Bulletin G-2, “How to 
for sanitary transportation from carrier to Pull Dollars Out of Thin Air.” 
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FULLER COMPANY 
162 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Chicago * San Francisco * Los Angeles * Seattle * Kansas City * Birmingham 


Fuller 


pioneers in harnessing AIR 
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AlRengineering at work } 
REPORT No. 5098B-3 ' 


Multiple Screw Driver 


assembles 400 


carburetors per hour 


Assembling carburetors was a slow, one-screw-at- 
a-time operation until AIR engineering solved the 
bottleneck. Now one operator uses this 8-spindle 
automatic Multiple Screw Driver to help turn out 
more than 6 completed carburetors per minute— 
400 every hour. 


This compact, easy-to-operate Multiple Screw 
Driver is just one more example of how AIR engi- 
neering is helping modern industry solve prob- 
lems and cut production time and costs. 


All the experience of Ingersoll-Rand in speeding up 
fastening through AIR engineering multiple units 
is yours for the asking. Whether your operations 
involve screw-driving or nut 
running with either hand-held 
or automatic production line 
units, Ingersoll-Rand can 
engineer and build just the 
unit best suited to your needs. 


8-Spindle Multiple Screw Driver 
for carburetor assembly. 


Drop us a line if you'd like an 
AIR engineer to analyze and 
make recommendations on 
your fastening operations. 


Ing ersoll-Rand 


11 Broadway, New York 4, N.Y, 
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pected that United’s research and 
manufacturing facilities as wel] as 
its experience in leasing and gery. 
icing machinery will complement 
the activities of the two newly ac. 
quired companies. 


Low Grade Ore Mining 
Aided By Large Stacker 


HUGE SELF-PROPELLED stack. 
er is now in the process of erec- 


tion for Erie Mining Co. by Link- ; 
The stacker will be used | 


Belt Co. 
to stockpile taconite pellets pro- 
duced during the five winter 
months when navigation on the 
Great Lakes is closed. It is capa- 
ble of stockpiling a 90-ft high pile 
of more than 4 million net tons 
of taconite pellets covering an area 
approximately 800 ft wide at the 
base and 1300 ft long. The stacker 
with a radius of 275 ft will be fed 


by a trailing belt conveyor about © 
1400 ft long which moves with the 7 


stacker. When navigation on the 


Great Lakes resumes in the spring, , 
the taconite pellets will be re- 7 
claimed for shipment to lower lake YJ 


steel mills. 


DURING THE ELEVENTH An- | 
nual Instrument-Automation Con- 7 
ference in New York City, Justus J 


T. Vollbrecht, president of Energy 


Control Corp. was elected national | 
president of the Instrument Society § 


of America. He succeeds Robert 


T. Sheen, president of the Milton 


Roy Co. 


The new ISA president founded 
the Energy Control Corp. He re- 
ceived an electrical engineering de- 
gree from the University of Cincin- 
nati, took post graduate work in 
business administration at North- 
western University, and was previ- 
ously national treasurer of the 
Society. 


ORGANIZATION of Ouellette As- 
sociates Inc., a firm that will de- 
velop and manufacture special 
automatic equipment has been at 
nounced by G. P. Ouellette, former 
ly vice president and member of the 
board of directors of Wrap-King 
Corp. Manufacturer of W rapping 
machines, Wrap-King Corp., W4 
founded by Ouellette in 1947 and 
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COMPACT magnetic tape recorder in- 
stalled at a customer’s service connec- 
tion is used by Westinghouse Electric 
Corp. as @ means of gathering data 
for electrical power load surveys. The 
recorder transcribes load and time 
quentities as impulses on standard 
600-ft lengths of dual track magnetic 
tape which permit a 32-day survey run 
without attention to the device. After 
the survey period, the tape is brought 
to a central location for playback to 
a translator unit which totals and con- 
verts time and load impulses to demand 
values. For permanent records these 
values are transferred directly to 
punched cards which have been pre- 
punched with other pertinent survey 
information. 








has subsequently become a subsid- 
iary of Crompton Knowles Corp., 
manufacturer of fancy looms. 

Ouellette Associates will concen- 
trate on the development and 
prototype manufacture of self-de- 
signed equipment, will handle de- 
velopment problems of other firms, 
and will continue to develop equip- 
ment for Wrap-King Corp. and build 
their pilot models. 





















Tooling Service Established 
By Transfer Machine Producer 


MANUFACTURERS OF ROTARY 
and in-line transfer machines, 
Ferguson Machine & Tool Co. of 
St. Louis, has announced a change 
in the firm name to Ferguson Ma- 
tine Corp. At the same time, an 
‘nhouncement was made of the 
cquisition of additional facilities 
in Lebanon, Ind. The new plant, 
‘0 be known as the Hicks Develop- 
ment Div., will be devoted to the 
“sign and building of automatic 
‘ooling for use with the company’s 
‘asic transfer units. As with the 
ugh speed, precision indexing 
mechanis1 Ss and assembly machine 
a produced by Ferguson, stand- 
‘dzation in tooling will be empha- 
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New I-R Torque Control Impactools 
prove value on auto assembly line 


A leading auto manufacturer reports greatly improved 
product quality on 3 auto and truck assembly line 
operations where Ingersoll-Rand Torsion Bar Torque 
Control Impactools have been used for 6 months. 


A safety hazard is eliminated on one operation, where 
these new Impactools have made torque control pos- 
sible for the first time. The photo above shows the I-R 
Size 5040T Torque Control Impactool securing the 
steering gear assembly to the truck frame. 


Other major benefits include time saving, because 
these Impactools operate at full power and speed until 
they automatically shut off when pre-set torque is 
reached ...and elimination of the need for hand 
sany nut running jobs. 





















D40T 2 Torsion bars available 
with max. torques of 60 and 
90 ft. Ibs. 


Write for the com- 
plete story on this 
latest I-R develop- 
ment! 


‘soll-Rand 


11 Broadway, New York 4, N.Y. 
8-346 
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ONE SET OF CUSHIONS 


...- actual report on 





Flexible Couplings 


Up to fifteen years maintenance- 
free service is not unusual with 
Lovejoy lubrication-free flexible 
couplings. 


Performance like this is practical 
proof of these soundly engineered 
features: 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms. Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 


One half of the cushions act as 
idlers—except on reversible loads. 
A quick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling. 


Illustration 
at right shows 
a Lovejoy 
Type CF 
flange- 
mounted 
coupling. 
Rated at 160 
hp., 800 rpm., this space saver 
connects drive shaft between 
diesel power unit and generator. 
You can get Lovejoy 
performance for your 
application. 


ee 
Let us know your re- 


quirements or request 
complete-line catalog. 


AW 
LOVEJOY FLEXIBLE COUPLING CO. 


4951 W. LAKE STREET «+ 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 

Universal Joints. 


CHICAGO 44, ILLINOIS 
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sized. Standard placing units and 
work stations, suitable for many 
special purposes, are now being 
developed. Standard items will be 
used wherever possible in building 
automatic equipment for orienting 
and placing parts, resistance weld- 
ing, drilling, tapping, staking, ma- 
chining, testing, inspecting and 
other operations performed on 
their machines. 


Personnel changes for the cor- 
poration have also been announced. 
E. Gordon Reader, formerly 
manager of the company’s Roller 
Gear Div., has been appointed 
Vice President & General Manager 
of the corporation. Stephen K. 
Georgieff is Engineering & Sales 
Manager of the Roller Gear Div. 
while James F. Miller of Dayton, 
O., will manage the new tooling 
design service. 


Random Access To Memory Unit 
Permits In-Line Data Processing 


SEVERAL SIGNIFICANT data 
processing products have been in- 
troduced by the IBM Corp. The 
company has completed develop- 
ment of a magnetic disk memory 
device which is particularly useful 
in high-volume, in-line processing 
of business data. This memory 
unit consists of 50 magnetic metal 
disks arranged in a vertical stack 
similar to the appearance of records 
as stacked in some juke boxes. 


NEW data processing system has been announced by IBM. 


Both sides of each disk are useq 
for recording of data. The entire 
stack rotates at a speed of 12000 
rpm, enabling the location of aq. 
dresses in the memory in a mat- 
ter of milliseconds. Access to the 
individual recording tracks located 
on each disk is by means of an 
arm which moves vertically op- 
posite a particular disk surface, 
and horizontally to a given storage 
track on the disk. 


Several models of magnetic 
memory devices have been de- 
veloped to date. One, with a stor- 
age capacity of 5 million digits, 
is part of a completely new sys- 
tem designated as the 305 RAMAC. 
Principal components of this sys- 
tem, in addition to the magnetic 
disk storage unit, consist of a 
printer used for the automatic 
preparation of reports; card punch 
which provides for an additional 
output device capable of punching 
100 cards a minute; a processing 
unit which contains a magnetic 
drum for working storage and pro- 
graming, various control circuits 
for data handling and arithmetic, 
etc.; and a control console which 
includes provisions for a punched 
card reader input and keyboard 
enabling the operator to query 
the memory disk in a random 
manner. 

Typical uses of the 305 RAMAC 
include billing, inventory, sales 
analysis and updating accounts re- 
ceivable; payroll and labor distri- 


The 305 RAMAC 's 


complete system built around a new disk memory unit, having a storage cope 


of 5 million digits. 
disks arranged in a vertical stack. 
is a matter of milliseconds. 
arithmetical and _ logical 
printed output. 


processing equipment, 


The random access memory unit consists of 50 magnetic mefo 
Operator access to the information on © © 
Remainder of system includes punched card 


and both punched card 
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information Service 


For your convenience, advertisements and items of information on new equip- ( 
ment, components and manufacturers literature now can be quickly identified 

by an Item Number printed just below each unit. 

For additional free information circle item number on an inquiry card. Fill in 

your name, title, address, etc.—Drop it in the mail—No Postage Required—Your 

request will receive prompt attention and will be filled directly by the manu- 

facturer, 

So that you won’t have to clip this issue, we will gladly send you a personal 

copy of any article. Just fill in the page number and title of the article you 

desire. 
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ING ...anew name and anew 


Bn of control switcu design 


- 


~ 





: A new name—GOLD-N-RING Sealtight Control 
Se Switch! A new conception —a control switch designed 
= > and built BY a manufacturer of machine tools—FOR 
= machine tool builders! 
A product of the same machine tool background 
responsible for Namco Solenoids and Snap-Lock Limit 


HEAVY-DUTY 






Switches, it gives designers a package of greater elec- 





oes a : 7 ; 
- trical efficiency —available from a single source, with 


OIL-TIGHT—WATER-TIGHT—DUST-TIGHT a single source responsibility. 
, : Shown here are only a few of many reasons why 
ty wetechinel tool builédew the GOLD-N-RING Control Switch makes it pos- 
' an ¢ sible to match machine tool mechanical ruggedness 
A achive lool sprcificalione with equally durable electrical efficiency. 


MAIN BLOCK is unit-molded to 
assure alignment and simplify 


assembly. 


2 


HEAVY-DUTY SILVER-ALLOY 
CONTACT POINTS for maximum 
electrical capacity and long life. 


c 


HEAVY-DUTY TERMINAL 
SCREWS, with 3°’ thread con- 
tact, prevent stripping during 
installation; permanently secure 
wires for continuous trouble-free 
service, 


/(\ 
\ 
a 


' 


cai 


4 


BRASS INSERTS MOLDED IN 
THE BLOCK permanently hold 
stationary contacts. They also 
provide more thread support for 
the No. 8.32 terminal screws 
that ore <ouipped with captive 
fet ond lock type washers. 


— 





For complete details, send for Bulletin ECS-56. Better yet, ask 
for a representative to bring a switch for your examination. 


National Acme 


THE NATIONAL ACME COMPANY e 196 EAST 131ST STREET e CLEVELAND 8, OHIO 
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EAGLE 


Microflex Reset Timer 


FOR 

MACHINE 

AND PROCESS 
CONTROL 


Insures “*20-to-1 ratio’ accuracy 


Time settings of pinpoint accuracy are a reality, thanks to the Microflex 
double dial. It takes one complete turn of the inner dial to advance the 
outer dial just one division. That’s a 20-to-1 ratio, made possible by the 
patented Microflex threaded axle and pinion (see sketch). Examples 
of resultant accuracies are + 1/60 of a second on a 20-second dial, and 
+ 1/10 of a second on a 120-second dial. 7200 


The Microflex Reset Timer is driven by 

a heavy-duty industrial synchronous 

motor. Contacts are tripped closed or 

open after a preset time interval. Start- 

ing and resetting are electrically con- PRON a 
trolled. Microflex offers over 150 timer operating combinations, plus 
a wide range of long or short time periods. It’s ideal for applications 
like molding presses, dielectric heating, automatic mixing, die casting 
machines, machine tools and rubber curing. 


Write for free Automation Booklet and Bulletin 110. 


MAIL COUPON TODAY 
Coeeeeceesscseesseeseseese 


EAGLE SIGNAL CORPORATION 
Industrial Timers Division, Dept. A-1156 
MOLINE, ILLINOIS 


Please send free Automation Booklet and Bulletin 
110 containing complete data on Microflex Reset 
Timers. 


NAME AND TITLE 
COMPANY 
ADDRESS 


city 
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bution; inventory control and re. 
quirements planning; budget anq 
appropriations accounting; anq 
production control. 

Another model of the magnetic 
disk storage unit is used in the 
650 RAMAC. Primarily, this unit 
represents the basic IBM 650, a 
medium sized computer, equipped 
with random access memory means. 


The memory device for this purpose 4 


has a storage capacity of 6 mil- | 
lion digits. Up to four such de- , 
vices, representing a possible 24 | 


million digit storage memory, can 
be incorporated into a single sys- 


tem. This gives random access to | 


a file equivalent to records which 


could be stored on 300,000 punched 


4 


cards. Combination of random | 
storage with computer would be of 7 


particular value in industry for 
data processing operations requir- 
ing high level computations. 


This type of installation can 7 
also be provided with up to ten | 


inquiry stations. Each inquiry : 
station, consisting of a modified 7 


electric typewriter, can be pro- 


gramed independently to enable in- 7 


dividualized communication with © 


the memory device. 


Educators Review Automation 
—Anticipate Social Effects 


AFTER AN INTENSIVE study of | 
automation, the National Confer- 5 


ence of Professors of Educational 
Administration expressed its be- 
lief in a series of statements repre- 
senting the general judgment of 
the members of the conference. 
The beliefs are important primarily 
in indicating the direction of think- 
ing of the educators with respect 
to the impact automation will have 
on society in general, and educa- 
tional institutions in particular. 
What does the NCPEA believe 


about automation? In part, they . 


believe: 

— That the chief limitations 
upon the extension of automation 
are not technical but human. — 

— That automation wil! make it 
increasingly necessary that satis 
faction be found in the job per 
formed and in the many other ac 
tivities that will occupy much of 
the individual’s time. 

—. That the progressive shorten- 
ing of the formal work «*y, with 
the accompanying readj:-'ment 
time commitments, wi! sult in 


; 1 1956 
AUTOMATION—N er 1909 








matic 
enha: 
cultu 
gram 
must 
tive 

adult 


incre 
ligen 
good: 
scien 
arts. 

both 

a hig 
for e 


must 
tions 
Cation 
the e 
the g 





AUTOMATION was the dominant 
theme of the Tenth Annual Meeting 
of the National Conference of Pro- 
fessors of School Administration which 
convened on the campus of the Uni- 
versity of Arkansas. The annual con- 
ference brings together educators for 
the purpose of exchanging ideas on 
matters of importance to school ad- 
ministrators. Key figures at the con- 
ference were: (Left to right) Dr. John 
H. Fischer, Superintendent of Public 
instruction, Baltimore, Md.; Herman 
Limberg, Senior Management Con- 
sultant of the Div. of Administration 
of the Mayor’s Office, New York City; 
Dr. Walter D. Cocking, Editor of The 
School Executive; and Roger W. Bolz, 
editor of AUTOMATION. 


1 school-family unit in which there 
will be a realignment of educa- 
tional activities with the family 
unit assuming increasing emphasis 
and responsibility. 

— That the utilization of auto- 
mation in the processing of data 
enhances the prospect of reducing 
cultural lag. 

That the educational pro- 
grams in an age of automation 
must be made increasingly sensi- 
tive to the educational needs of 
adults as well as children. 

That school programs must 
increasingly educate for the intel- 
ligent consumption not only of 
goods and services, but equally of 
science, research findings and the 
arts. 

That increasing productivity 
doth requires and makes possible 
a higher level of financial support 


for education. 

That school administrators 
must be prepared to utilize innova- 
lions in data processing, communi- 


aon, and instructional aids, to 
‘he extent that they contribute to 
the accomplishment of the major 
Purposes of education. 

Chairman of the special com- 
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CYCLO-MONITOR 
Write for Bulletin 202-1 


0 


COUNT-CYCLE 
ADJUSTABLE TO 4000 COUNTS 


| SWITCH OPEN 


SWITCH CLOSED 


“4 C 





PROGRAMONITOR 


An advanced recycling, 
circuit-controlling counter 
for complex and irregular 
switching patterns with any 
number of intermediate 
switching points. Complete 
flexibility for pattern 
changes. Automatic, instan- 
taneous recycling. 


ee 


IC RECYCLING 






CYCLO-MONITOR 


COUNTS: Shaft Revolutions 
Lever Strokes 
Electric Impulses 

CONTROLS: Machines and processes 


on a repeat cycle basis. No reset re- 
quired. No pause or lag in recycling— 
even at continuous speeds. Positive 
gearing throughout. Integral, SPDT 
switch transfers as shown in typical 
cycle diagram below: 


AUTO. 
REPEAT 


ADJUSTABLE 
SWITCHING 
INTERVAL 





—— COUNTS —o 





PROGRAMONITOR 
Write for Bulletin 505 





© COUNT-CYCLE AUTO. 
| ronson ro 1000 cours = 
N, O. 
» | SWITCH OPERATES AT ANY NUMBER | 
OF INTERMEDIATE PRESET COUNTS 
a <. 





| —— COUNTS ——ae 


5233 W. ELECTRIC AVE. 





* MILWAUKEE 19, WIS. 
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RIGHT DOWN THE LINE 





If you walked into our plant you'd hear the rhythm 
of air valves ... see machines and men—just testing! 
They’re the “fault-finders”—methodically inspecting 
each MAC valve... checking alignment and bore pre- 
cision ... hunting a defect in a spring, a faulty sole- 
noid or an imperfect seal. The slightest flaw brings a 
quick reject. For at MAC we're building reputation 
as well as valves. We make high quality standard on 
all 98 models. 


You'll find MAC valves outstanding, too, for depend- 


ability, performance and value. They’re lighter, more 
compact, have fewer parts to wear. MAC’s simplified 
design assures millions of operating cycles — with 
little, if any, maintenance. Small wonder MAC valves 
are showing up on more and more equipment at tool 
shows, in shops and plants, everywhere. 


Why not contact us? We’re happy to lend our know- 
how to any air valve application or problem. There's 
no obligation, of course. Write for free literature or 
call one of the MAC representatives listed at right. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


ORNIA 

o_ OAKLAND 8— The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE—The Rucker Co., 4956 Fire- 
stone Bivd., Kimball 8271 


COLORADO (and NEW MEXICO, UTAH, 
WYOMING) | 
DENVER 16—Blair we Co., 4100 
Grape St., Florida 5-714 


INOIS 
= CHICAGO 43—Mike C. Modrich Co., 10918 
South Western Ave., Hilltop 5-3640 


INDIANA 
FORT WAYNE 3—Neff Engineering Co., P.O. 
Box 2001, Station A, 2339 Crescent Ave., 
EAstbrook 7391 
INDIANAPOLIS 20—Neff Engineering Co., 
P.O. Box 7361, 42nd St. Station, BRoadway 
2330 
SOUTH BEND—Dick Futter, 103 South 
Varsity Dr., CEntral 2-3800 


MASSACHUSETTS (and New England) 
BOSTON 34—Electrical Apparatus Co., Inc., 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 
BAY CITY—Fred Kober, 506 Chilson St., 
2-2629 
FLINT—Kober Sales Engineering Co., 514 
Beach St., CEdar 8-5123 
Western Michigan—Everett Adams, 17212 
Sharon Road, Chesaning, Michigan; Chesaning 
383-J-1 

MINNESOTA 
MINNEAPOLIS 4— Air Engineering & Supply 
Co., 2445 Nicollet Ave., FEderal 9-5579 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank- 
lin Ave., Midway 4-2791 


MISSOURI 
$T. LOUIS COUNTY—Oscar E. Jost Co., 
P. 0. Box 6, St. Ann, HArrison 8-4488 


NEW JERSEY (Northern) 
CRANFORD—The Roden Company, P. 0. 
Box 305. CRanford 6-7330 


NEW YORK 
BUFFALO 21—C. H. Tepas Co., 200 Washing- 
ton Hwy., Circle 3210 
OHIO 
CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings Bidg., 2087-9 Sherman Ave., 
Norwood, ELmhurst 1-2440 
DAYTON —The R. W. Nichols Co., 407 Realty 
Bidg., Michigan 4724 
OLMSTED FALLS—The R. W. Nichols Co., 
P. 0. Box 6, BErea 4-1379 
TOLEDO—R. W. Nichols Co., 510 Manhattan 
Building, Toledo 4, CHerry 1-1447 
OREGON 
PORTLAND — The Rucker Co., 911 N. W. Hoyt 
St., BEacon 0205 
PENNSYLVANIA 
PHILADELPHIA—Grand Air-Hydro Co., P.O. 
Box 141. Glenside, TUrner 7-42 
PITTSBURGH 22—The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 
TEXAS 
DALLAS 18—Womack Machine Supply Co., 
Shea Rd. at7150 Harry Hines, FLeetwood 7-3871 
WASHINGTON 
SEATTLE—The Rucker Co., 1000 4th Ave., 
South, MAin 2783 
WISCONSIN 
MILWAUKEE 17—Neff Engineering Co., 5856 
N. Pt. Washington Rd., EDgewood 2-1579 
CANADA 
ONTARIO, HAMILTON— Higginson Engi- 


neering Sales. P.O. Box 23 (275 James, North), 
JAckson 9-2262 


MECHANICAL 
MR CONTROLS, INC. 


DETROIT 37, \\CHIGAN 





AUTOMAT! oN—November 1956 








mittee on automation for the con- 
ference was Dr. Walter D. Cocking, 
editor of The School Executive. The 
three principal speakers and 
authors of statements which were 
circulated to the conference mem- 
bers and which formed the basis 
for a three-day discussion on auto- 
mation were: R. W. Bolz, editor, 
AUTOMATION; Herman Limberg, 
senior management consultant of 
the Div. of Administration of the 
Mayor’s Office, New York City; 
and Dr. John H. Fischer, Superin- 
tendent of Public Instruction, Bal- 
timore, Md. 


X-Ray Gage In Foil Production 


CONTINUOUS CONTROL of the 
thickness of aluminum foil during 
manufacture has been achieved by 
the use of a Pratt & Whitney X- 
ray gage. Use of the X-ray gage 
is based upon its ability to detect 
the presence of metal while ignor- 
ing organic materials which are 
essential in solution during the 
process of aluminum foil rolling. 





AUTOMATIC chemical analysis can be 
performed by equipment deve'oped by 
Baird & Tatlock (London) Ltd. The 
illustrated unit was built with the co- 
operation of A.E.R.E., Harwell to han- 
dle the analysis of uranium liquors. 
Measured volumes of samples are 
drawn automatically from four differ- 
ent sources in turn. To each sample, 
two reagents are added and the mix- 
ture is then forced into a mixing cham- 
ber and then to an Absorptionmeter 
where the intensity of the color of the 
concentration is compared against a 
standard. The recorder unit indicates 
and records in four different colored 
inks the concentration of the samples 
drawn from the several sources. 





A standard Pratt & Whitney X- 
ray gage is calibrated for a range 
of from 0 to 0.015-inch of alumi- 
num, permitting direct setting as 
well as direct reading to 0.00001- 
inch. Precision of this order of 
magnitude had previously been 
possible only by a process involv- 
ing the accurate weighing of a 
sample of known area. 





MEETINGS AND EVENTS 


Nov. 7-8 

Process Data Handling Sympo- 
sium. Sponsored by Philadelphia 
Section, Instrument Society of 
America to be held Bellevue-Strat- 
ford Hotel, Philadelphia. Addition- 
al information may be obtained 
from Horace Richter, Fischer & 
Porter Co., 29 Bala Ave., Bala- 
Cynwyd, Pa. 


Nov. 7-9— 

Steel Founders’ Society of Amer- 
ica. Eleventh Annual Technical 
and Operating Conference to be 
held Carter Hotel, Cleveland. Ad- 
ditional information may be ob- 
tained from society headquarters, 
606 Terminal Tower, Cleveland, O. 


Nov. 8-9— 

Electronic Business Systems 
Conference. To be held Sheraton- 
Palace Hotel, San Francisco. Ad- 
ditional information may be ob- 
tained from conference headquar- 
ters. P.O. Box 3584, Rincon An- 
nex, San Francisco, Calif. 


Nov. 15-16— 

Operations Research Society of 
America. Tenth National Meeting 
to be held Hotel Mark Hopkins, 
San Francisco. Additional infor- 
mation may be obtained from the 
program chairman, T. E. Oberbeck, 
U. S. Naval Postgraduate School, 
Monterey, Calif. 

Nov. 26-30— 

American Society of Mechanical 
Engineers. Annual meeting to be 
held Hotel Statler, New York. Ad- 
ditional information may be ob- 
tained from society headquarters, 
29 W. 39th St., New York 18, N. Y. 


Nov. 26-30— 
National Exposition of Power 
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CHICAGO TRAMRAIL 


TRAK-RAK eee 


BAR STOCK 
HANDLING 66.3% 





employing 2 men where 4 were formerly required 
. . » with 100% selectivity of material 


An improved, simplified, and radically different method of 
handling bar stock is now in use which replaces the usual difficult 
and costly method of storing bar stock in pigeon hole racks and 
removing only a bar or two at a time. 

Utilizing the TRAK-RAK Crane System, bar stock is assembled 
in unit loads placed in containers or baskets which are stored in 
fabricated tree-type racks on each side of narrow aisles. ‘To remove 
one or more bars, the container is’ lowered to the floor, the bars 
removed and the container with the remaining bar stock placed 
back in its designated location in the storage racks. The entire 
movement is one-man, pendant push-button controlled from the 
floor and it is now possible for the saw man to select his own 
material and place it directly upon the saw table. 

This TRAK-RAK Crane System operates in a 4 ft. 6 in. aisle 
and stores the material eleven high. The same crane incorporates 
interchangeable forks which allows the crane to handle palletized 
material as well as bar stock in the same area. 


Write today for TRAK-RAK applications 
—a 20-page illustrated booklet explaining the 
TRAK-RAK Handling and Storage System; illustrates 
and describes installations for handling many diverse 


materials in fourteen widely different industries. 


CHICAGO TRAMRAIL CORPORATION 


1306 So. Kostner Avenue 


Chicago 23, Illinois 
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and Mechanical Engineering, 
Twenty-second such national ex. 
position to be held New York 
Coliseum. Additional information 
may be obtained from exposition 
headquarters, 480 Lexington Ave, 
New York 17, N. Y. 


Nov. 26-30— 

Third International Automation 
Exposition. To be held Trade Show 
Bldg., New York City. Additional 
information may be obtained from 
Richard Rimbach Associates, 845 
Ridge Ave., Pittsburgh 12, Pa. 


Dec. 10-12— 

Eastern Joint Computer Con- 
ference. To be held Hotel New 
Yorker, New York City. Additional 
information may be obtained from 
A. Forman, Room 639, 480 Lexing- 
ton Ave., New York 17, N. Y. 


Dec. 19-20— 

Radio - Electronics - Television 
Manufacturers Association. Sym- 
posium on Applied Reliability to be 
held Bovard Hall, University of 
Southern California, Los Angeles. 
Additional information may be ob- 
tained from RETMA Engineering 
Office, Room 650, 11 W. 42nd St., 
New York 36, N. Y. 


Jan. 14-16— 

Third National Symposium on 
Reliability and Quality Control in 
Electronics. Te be held Hotel Stat- 
ler, Washington, D.C. Additional 
information may be obtained from 
R. C. Murrell, Melpar Inc., Falls 
Church, Va. 


Jan. 28-31— 

Plant Maintenance and Engi- 
neering Show. To be held Public 
Auditorium, Cleveland. Additional 
information may be obtained from 
Clapp & Poliak Inc., 341 Madison 
Ave., New York 17, N. Y. 
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Sway bar bracket is welded to Buick rear axle housings at a position 30 de- 


grees below the horizontal. 


Fixture is shown open for loading. 


Flux dam 


provides a static bed of granules at the point of the electrode. 


Welded to Automation 


THOUGH the 1960 census might 
find more welding equipment in 
the back alley shops of the na- 
ton than in the production shops 
of Detroit, it’s a lead pipe cinch 
the automakers are fast closing 
the gap. 

As a claim to fame the black- 
smith shop can be listed as the 
orthplace of production welding, 
but the demands of automation are 
slving this technique its place in 
he sun. 


Hot Tip 


The welding engineer touts the 
inside word to the processing en- 
sheer that there’s a way to spark- 
‘m out on a continuous high 
Speed basis that would make Nas- 
sau look like a relative of Barney 
noogle nd after a short con- 
eas ith the product designer 
hey're putting their money on 
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a new welding machine. 

Hot tips like this can save a 
lot of money that would other- 
wise be spent in making it the 
hard way. Give this tipster a look 
at the job when it’s in the experi- 
mental stages and get a suggestion 
on how to make it. Let him take 
a couple sheets over to his smoke 
filled room and sputter around 
awhile to see what he can do. 

Once you’ve seen the light and 
given him the high sign, he’ll be 
more than glad to work with the 
equipment manufacturer, just to 
prove out the idea and show you 
he picked a winner. 


Real Hep Cat 


Whether it’s flash welding of 
automobile body fabrications, seam 
resistance welding tubing for 
frames, or submerged arc welding 
rear axle housings, the welding 


dateline 


By JAMES C. KEEBLER 


Associate Editor 


engineer finds himself up to his 
neck in automation. This rare 
(high on the help-wanted list) 
breed of cat actually leads nine 
lives in his pursuit of automated 
welding installations. He’s (1) A 
metallurgist, (2) an electrician, (3) 
a hydraulics specialist, (4) a pneu- 
matics expert, (5) a machine de- 
signer, (6) a process engineer, (7) 
a product designer, (8) an inspec- 
tor, and (9) a public relations 
man. 

When observed in his natural 
habitat (the automotive stamping 
plant) this creature will most like- 
ly be seen with a piece of sheet 
metal in hand scurrying to or from 
his cage in the corner. In this 
sanctuary he’s king, and has com- 
mand of enough amps, volts, elec- 
trodes, flux and gas to experimen- 
tally duplicate any process he’s 
fathering out there on the floor. 

To satisfy the need for trained 
welding engineers the automakers’ 
institutes are training men for this 
specialty. The halls of higher 
learning are recognizing that the 
status cannot long remain quo, and 
are offering courses in this field. 
Ohio State University is graduat- 
ing welding engineers. 


Choose Your Weapons 


Assuming that you’ve come to 
a place in your process where it’d 
be a darn sight handier to stick 
two halves together by welding 
than it would be to try to make 
it out of one piece, you've only 
got about four score separate weld- 
ing processes to choose from. Of 
course the limited number of these 
that readily lend themselves to 
high-production lines narrows the 
field considerably. At any rate it’s 
a good thing to have one of these 
welding engineers on the payroll 
at a time like this so that he can 
study some of the factors leading 
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Submerged arc welding machine for welding covers on Buick rear axle hous- 
ings. Fixture is shown open for loading. Head welds 37 inches of perimeter 


as the entire workpiece rotates in the machine. 


Oval contour causes angularity 


of electrode with respect to weld to change direction four times in one revolution. 


to the choice of equipment. 

He'll look at such considerations 
as: What’s going to be the reac- 
tion of the material when we pour 
the heat to it? What about pres- 
sure, flux, shielding, and filler ma- 
terial? The nine lives within him 
weigh each consideration and con- 
clude in favor of an equipment rec- 
ommendation best suited for the 
job at hand. 

The pros and cons are too nu- 
merous to list here, but a few 
items that have been called to our 
attention include: Manual electric 
arc welding with coated electrodes 
is a going high-production process 
that’s going out because it takes 
lots of manhours to get out pro- 
duction. 

Contending for the business is 
submerged arc welding by ma- 
chines that feed their own elec- 
trode wire, start the arc in a bed 
of granular flux that they dump 
along the path which the arc is 
made to automatically follow, com- 
plete the weld and return to start- 
ing position. Such a rig zips along 
at anywhere from 30 to 150 inches 
per minute depending on metal- 
lurgical and physical aspects of 
the job. 

Similar processes shield the 
metal-are with inert gas and use 
either consumable or nonconsum- 


able electrodes. 

There may be a possibility of 
doing the job with resistance weld- 
ing. Hanging on this family tree 
are the spot, seam, projection, and 
flash welding techniques. Resist- 
ance seam welding on the Chev- 
rolet-Flint frame line is done with 
circular electrodes that make 150 
feet of welded seam per minute. 


Automated to Weld 


No matter what the welding 
process best suited for the job, the 
desirability of having it automated 
is great. The first step in accom- 
plishing this is to devise an auto- 
matic cycling machine in which 
automatic welding heads are 
moved relative to the workpieces 
by an automatic cycling carriage. 
Because of the particular configu- 
rations of each individual job this 
leads to special-purpose machines 
with carriage slides designed to 
handle a specific job. 

Heads may be required to move 
in cammed relationship to a rotat- 
ing workpiece, or may be simple 
straight line traverse and return. 

Machine control circuitry re- 
quires that the welding head con- 
trol be wired in as an integral part 
of the machine control. 


Unless extensive tests under 
simulated production conditions 
are possible prior to building the 
machine, variable feed rate is pro- 
vided so that actual production 
testing can determine the produc- 
tion setup specifications. 

Commonly, the second step to 
automating the welding operation 
is to provide for automatic ejection 
of the finished workpiece from the 
holding fixture. Depending on part 
size this may be an air blast or a 
mechanical linkage. 

Generally the last step is to ap- 
ply automatic hopper-fed loading 
techniques. 


Controlled Quality 


Although automatic machine 
welding can be expected to pro- 
duce parts of better quality than 
derived by manual methods, there 
are control measures at previous 
operations that are required if best 
welding results are to be realized. 
Mating parts must fit with mini- 
mum gap specifications. Sheet- 
metal draw and trim operations 
must be consistent. To achieve this 
result stock thickness and spring- 
back of metal must meet assigned 
tolerances. 

Cleanliness is a big factor. The 
welding engineer advises the proc- 
ess engineer on how and when to 
clean the parts for best results in 
welding. 

Quality of weld is affected by the 
setup and adjustment of the equip- 
ment. For example, once the prop- 
er current, voltage, and speeds are 
determined for a given submerged 
arc welding job the inspection 
routine for weld quality is usually 
a visual inspection of the parts, 
plus a check that the machine set- 
tings are correct. Dimensional 
checks for proper seating of parts 
in fixtures must be done with 


gages. 


Precision Production 

All this adds up to the fact that 
automated welding is becoming a 
precision process, and the welding 
engineers like Buick’s W. F Wil- 
liams are helping it along “Ss they 
devise better ways to do the jobs 
and observe the trend tow:rd ma- 
chine tool-precision being it in- 
to welding machines. 
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5 ¢ * 4) precision switches 


+++ THEIR USE IS A PRINCIPLE OF GOOD DESIGN 


HOW MUCH IS A NEW PRODUCTION 
IDEA WORTH? MICRO TIPS DIGEST 
IS FULL OF THEM—WRITE TODAY 


Problem—To shut off motor when oil supply 
is low. 


Solution —Two HONEYWELL Mercury switches 
were attached to float in oil reservoir. When 
re-filling is needed first switch lights a warn- 
ing light. If level becomes dangerously low, 
second switch shuts off motor. 


Problem—to stop needle breakage in knitting 
machine. 


Solution—Two metal-enclosed MICRO SWITCH 
precision switches were installed at upper 
and lower limits of knitting machine. They 
shut off current if thread breaks either above 
or below the cone. 


Problem —to avoid broken band saw blades be- 
cause of improper tension. 


Solution —A micro swiTcH metal-enclosed 
switch is located on sliding sleeve at upper 
band saw wheel. When sleeve, which indicates 
vension, travels beyond danger point, switch 
turns on warning light. 


AUTOM ATION 


here’s the way to 


BOOST 
PLANT 
CAPACITY 


on a limited budget 


In thousands of plants, all over the country, 
engineers and maintenance men are making 
their equipment more automatic and more 
productive by installing MICRO SWITCH pre- 
cision switches. These switches are famous for 
their space-saving size, dependability, rugged 
housings and easy installation. 


Plant production is increased at the very 
minimum of cost. As machines are made more 
automatic, operators do more and better work. 
Work is done more quickly under the safer 
conditions that protective switches provide. 
MICRO SWITCH interlocks save costly machines, 
dies and materials from damage. 


This multiplication of plant work capacity 
through the use of MICRO SWITCH precision 
switches is easily done. Products of MICRO 
SWITCH, a division of Honeywell, are readily 
available. They are sold by authorized distrib- 
utors in key cities everywhere. 

Why not put new life into your present plant 
equipment? Look under “Switches, Electric” 
in the Yellow Pages for the name of the dis- 
tributor near you. For technical assistance on 
switch problems, call MICRO SWITCH Engineer- 
ing Service at the nearest branch office. 


Any of these catalogs 
will be sent on request 


62 “Basic Switches” e 65 “Micro Switch Trip Control” 

73 “Toggle Switches” « 74 “V3 Switches” 

75 “Subminiature Switches” « 83 “Industrial Enclosed Switches” 
90 “Mercury Switches” e 101 “Switches for Industry” 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY H 
In Canada, Leaside, Toronto 17, Oniorio «+ FREEPORT, ILLINOIS (“"' | 
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Why you should include Gyrol Fluid 
plans for automation 


Drives in your 


Compact, flange-mounted Type VS, Class 2 Gyrol Fluid Drive —1 to 25 hp. 


Typical Applications 
PUMPS, AGITATORS, MIXERS 


CONVEYORS, CABLE & 
ROPE MACHINERY 


FANS AND BLOWERS 
CENTRIFUGAL COMPRESSORS 
PAPER AND PRINTING MACHINERY 


TEXTILE MACHINERY 


American Blower 
products serve industry 


@ Air Conditioning, Heating, 
Ventilating Equipment 


Mechanical Draft Equipment 
Industrial Fans and Blowers 
Centrifugal Compressors 
G¥rol Fluid Drives 

Dust Collectors 
Refrigerating Machines 


For one thing, Gyrol Fluid 
Drives provide adjustable, 
stepless speed control of driven 
machinery, using standard, 
constant-speed motors — with- 
out complicated electric cir- 
cuits or starting devices. 

Adaptable to remote, man- 
ual, or automatic speed 
control, Gyrol Fluid Drives 
are compact, self - contained 
units — requiring only the con- 
ventional flexible-coupling 
connections to the motor and 
load. They provide complete 
shock absorption, are easy to 
install in a variety of arrange- 
ments of driving to driven 
machinery. Why not call our 
nearest branch for full details 
today? 


Complete range of sizes —1 hp to 12,000 hp 


The Gyrol Fluid Drive line 
includes a complete range of 
sizes, from | to 12,000 hp. 
All save power through lower 
horsepower requirements. A 
minimum number of wear 
points cuts maintenance. 
And, because Gyrol Fluid 
Drives bring about reduced 
speeds and pressures, driven 
equipment lasts longer. 


Type VS, 
Class 2, sizes 
7% to 800 hp 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Amenican - Standard 


AMERICAN 
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motes from britain 


By FRANK G. WOOLLARD 


British Correspondent 


Photograph of the hand transfer machine, predecessor to the automatic trans- 


fer machine, showing some 90 per cent of its length of 181 feet. 
tion in the immediate foreground is the water test for leaks. 


The sta- 
The previous 


station is the cylinder bore finishing head—a rolling operation. 


Transfer Machine's Origin 


DEVELOPMENT of the automatic 
transfer machine can, rightly, be 
regarded as one of the more im- 
portant steps in automation: hence 
its early history may be of general 
interest and also helpful to other 
pioneers in this most interesting 
field, 

By January 1923 Mr. William 
Morris—now Lord Nuffield—had 
acquired from the French Hotch- 
kiss Company the factory in Cov- 
‘atry that had, since the end of 
the 1914/18 war, been making the 


A diagramatic plan of the 53-station hand transfer machine. 
operations were based on a four-minute time cycle and required 


23 operators. 


10 


engines and gear-boxes for the 
Morris car. I was appointed Gen- 
eral Manager of this Branch of 
Morris Motors Limited from the 
same date. 

Hotchkiss et Cie., when taken 
over, had just reached a produc- 
tion of 300 power units per week. 
This did not satisfy the dynamic 
Mr. Morris who asked for this out- 
put to be stepped up as quickly 
as possible to 400 and, long be- 
fore we reached that figure, to 600 
and then 800. The factory, which 


The 


16 17 1819 20 


was working on two shifts and 
overtime, was immediately put on 
three shifts, but this was insuffi- 
cient since under our contract we 
were continuing the manufacture 
of machine guns for Hotchkiss. 
Obviously we needed more machin- 
ery; but the factory was on an 
enclosed site surrounded by small 
property and, while an extension 
was contemplated, the acquisition 
of the necessary land was contin- 
gent on the re-setting of the oc- 
cupants of the houses we were to 
take over: a long and slow proc- 
ess. 


The Idea Is Born 


While pondering these problems, 
during my customary daily walk 
through the factory, I was joined 
by the chief engineer, Mr. Her- 
bert Taylor, to whom I said: “I 
believe that if we were to mount 
a number of single machine heads 
on a continuous wall of cast iron 
with a work table under them, we 
should have an economical unit 
which would give greater continu- 
ity than our present flow lines and 
we should a great deal of 
space.” Taylor responded with: 
“Have you read my paper to the 
Production Engineers' last year? 
Because in it I suggested the pos- 
sibility of an automatic factory 
with machine units much on the 
lines you suggest.”’ 

Next day he brought a copy of 
the paper. It showed great orig- 
inality of mind. We did not, of 
course, think in terms of an auto- 
matic factory, but Taylor was in- 
vited to submit a draft general 
proposition for the first transfer 
machine. This done and approved 
it seemed as though we might have 
to abandon the idea since the 
builders of standard machine tools, 
busy with home and export or- 
ders, could not be persuaded to 
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embark on this huge piece of spe- 
cialized plant. 

However fortune favored us 
when we asked for a quotation 
from the Black Country firm of 
Wilkins & Mitchell Ltd. whose 
managing director, Mr. Walter 
Wilkins, was a man who thrived 
on difficulties. Moreover, his com- 
pany had been supplying certain 
machines, which were grouped on 
a common foundation, for produc- 
ing rai'way carriage sole bars and 
the like. These, it is true, were 
child’s play compared to the cyl- 
inder block machine which was to 
be our first, and perhaps the most 
important, step towards the trans- 
fer machine as we now know it. 


Installation of the Machine 


The machine was built and de- 
livered to time. Nothing like it 
had ever been seen before. It 
was 181 feet long; it weighed 300 
tons; had 57 motors with an ag- 
gregate of 267 hp. There were 53 
operating stations. The machine 
consisted of a hollow wall of cast 
iron to which was attached, on 


1H. E. Taylor, ‘‘Factory Planning,’’ Pro- 
ceedings of Institution of Production Engi- 


neers, 1922-23. 





both sides, a continuous table to 
carry the fixtures and jigs while 
above them were the motor-oper- 
ated heads that performed the cut- 
ting operations. These were set in 
motion by pushbutton controls. 
It was intended, eventually, to 
mount a camshaft over the top 
of the machine to control all the 
operating heads on a precise time 
cycle; but this, owing to the diffi- 
culty of obtaining trouble-free 
castings, never became feasible. 
This machine was a hand trans- 
fer machine, that is to say the cyl- 
inder blocks were lifted on to the 
table and “skidded” from station 
to station where they were 
clamped in the fixtures by manual 
operation. Nevertheless, this was 
the father of the automatic trans- 
fer machines which were later 
built to Taylor’s instructions. 
This first machine was eminent- 
ly satisfactory. It produced fin- 
ished cylinder blocks at the rate 
of one every four minutes. There 
were a number of eight minute 
operations, but these were, in ef- 
fect, reduced to the four-minute 
time cycle by ‘“doubling-up” the 
machine heads. The number of 


HIGH-RATE HOPPERING WITH 


NO TUMBLING DAMAGE. 


ay 


KDI’s 

Unique 
Centrifeed 
Hopper 


Unique horizontal manganese bronze rotor eliminates 


tumbling damage to parts . . 


. gentle enough to hopper 


glass bottles. Ideal for brittle, hardened bearing races. 
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FORMERLY KRAUS DESIGN. INC 


950 EXCHANGE STREET © ROCHESTER 8, N.Y. 


SPECIALISTS IN MECHANICAL HOPPERING, AUTOMATIC ASSEMBLY 
MACHINES, AND INTEGRATED PARTS PRODUCTION LINES 


38 Circle 578 on Inquiry Card 











operators was reduced from 53 
machinists to 23. There were two 
inspectors and two fitters. The 
fitters worked at the halfway mark 
to assemble the bearings which 
were machined in situ. The last 
station was a paraffin wash, after 
which operation the block was de. 
livered to the assembly line as an 
absolutely complete unit to which 
only the free parts were added to 
make the engine. 

Though scheduled for replace. 
ment in eight years, in actual fact, 
it outlasted the life of the engine 
and some sections of it were work- 
ing thirty years later. It must be 
admitted, however, that some of 
the heads were rebuilt during this 
period. 

Time studies on this machine 
confirmed beyond doubt the sus- 
pected inefficiencies that arise 
from the use of individual ma- 
chines for long sequences of op- 
erations. On this machine one man 
could load and unload four fix- 
tures on the short-time operation 
stations. Some of the men walked 
2% mi'es in the course of a nine- 
hour day. 

This, of course, emphasized the 
necessity for automatic transfer 
machines. Two of these were de- 
veloped and put to work early in 
1925. But this is another story 
which will be told subsequently. 

















































Here and There 


@ Questions have been asked in 
Parliament on the subject of auto- 
mation and I am glad to say that 
the Prime Minister was very defi- 
nite in his opinion that automa- 
tion must come otherwise Britain 
could not hold her place in the 
industrial world. It may interest 
you to know that the Department 
of Scientific and Industrial Re 
search has produced a paper 0 
the effects of automation, and the 
Institution of Production Engr 
neers have had an ad hoc com 
mittee dealing with the social im 
plications of automation I have 
had the pleasure of sitting on this 
committee. 

@ As a little light relief, it is in- 
teresting to know that wv yrkpeople 
in one of the petroleum refineries 
have made a claim for “loney mo™ 
ey” because in such an 1utomatic 
factory they are not seeing suf- 
ficient of their working colleagues- 
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At The Crossroads 


As plant operations become more and more automatic, 

there is ample evidence that certain industrial practices 

will of necessity undergo changes. Often lost in the com- 
plex of problems encountered, are such changing functions as 
those of industrial and management engineering. 

In a recent conference program, the American Institute of 
Industrial Engineers editorialized pointedly: 


“How do you job evaluate a hydraulic-pneumatic-electronic 
specialist who maintains a battery of automatically controlled 
machines? How do you Jabor measure him—or do you? How do 
you apply wage incentive to him—or do you? How about super- 
vision stimulation—is the supervisor becoming a manager? How 
about cost control—is labor any longer an adequate common de- 
nominator for budgets and prices? Must the industrial engineer 
re-think his job and focus his activities henceforth on instigation 
of operations rather than measurement of them? Must he act 
‘before the fact’ rather than ‘after the fact’? Must he too be- 
come a hydraulic-pneumatic-electronic specialist, and a linear 
programming and operations research specialist as well? Where 
do we go from here? The future holds much for all of us— 
but only if we are willing, ready and able to accept the challenge 
offered within the field of industrial engineering. We must 
keep our eyes open. Let’s not stall at the crossroads.” 


These questions are well taken. Where do we go? Perhaps 
now is the time to begin the re-evaluation necessary to insure 
the kind of future results expected. Conventional methods have 
been proved inadequate. 


We must answer the challenge with study and research. To- 
morrow’s engineers and managers must be educated today. 
There’s no need to stall at the crossroads. 


EDITOR 
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Fig. 1—In this modern railroad classification yard the cars can ’ 
be automatically weighed as they roll down from the hump to 
automatic speed retarders before switching to selected tracks. * 
t ! 
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WEIGHING If 


RECENT ADVANCEMENT in the control 

art in the railroad industry is represented by 

the number of new automatic freight-yard 

classification installations springing up through- 

out the United States. As the railroads change 

over from manual to automatic control in classifi- 

cation yards, the capacity of the yards is greatly 

increased, and all pertinent data is gathered and 

Weighing of cars is a basic railroad forwarded to control centers, enabling faster move- 


ons 3 od offic . ment of freight to its destination with lower op- 
operation; increas eiriciency in erating costs. 
this operation means real dollar One of the key operations in the modern freight 
° . . . yard is the weighing of the railroad cars. As 
savings in freight handling costs— the cars enter a yard they pass over a scale, 
and expedites car movements. Us- Figs. 1 and 2. After weighing they are routes 
: . . to selected sidings or storage tracks by automate 
ing load cells as the ae device, classification equipment. Cars vary in length, 
an automatic scale which weighs weight, contents and type (gondola, flat, tank, 
; ; ; : : : box) ; and versatile as well as rapid weighing ': 
rs in motion 1s r ’ ae - 
sam : described in this quired to efficiently utilize automatic classifi: 
article. equipment. 
Conventional mechanical scales, in use th! 
out the United States today, consist of a s 
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of levers which allow a large force to be balanced 
by a much smaller force. As a rule, the balancing 
force is applied either in the form of a known mass 
placed on a beam or by deflection of a spring. 
A weigh-master operating a beam type balance 
moves the poise out to balance the load. If he 
overruns, he will move the poise back slightly until 
a correct balance is obtained. The entire operation 
may be duplicated automatically. However, inertia 
and time lags in mechanical systems limit their de- 
sirability for automatic installations. 

A recent step toward automation in weighing 
is the development of a high-speed motion weigh- 
ing track scale built by Streeter-Amet Co. The 
unit is designed to operate from electrical strain 
gage load cells rather than from beam and lever 
systems which are utilized in a mechanical weigh- 
ing operation. The strain gage load cell does away 
with the bulky levers and high maintenance costs 
required to keep the mechanical lever systems in 
operating condition, and does not sacrifice ac- 
curacy for speed. 

In the load cell system, weight applied to the 
cells upsets the electrical balance of a Wheatstone 
bridge circuit, Fig. 3, and establishes a voltage 
signal. This signal is amplified and energizes a 
servomotor which positions a data presentation de- 
vice and simultaneously adjusts a precision poten- 
tiometer to again balance the Wheatstone bridge 


WITH AUTOMATIC 
LOAD CELL SYSTEM 
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circuit. In print-out devices the servomotor can 
position a series of step cams and typewheels. A 
print hammer can then imprint the weight on a 
tape or ticket. Equipment such as readout mech- 
anisms, punch tape, teletype, IBM card systems and 
other machines are easily installed to complement 
the motion weighing track scale. Telemetering 
systems can also be used with the track scale for 
transmission of information to remote central lo- 
cations. 


> Application Illustration 


The installation illustrated in the accompanying 
photos is a combination arrangement located in the 
Kirk yard of the Elgin, Joliet and Eastern Railroad 
at Gary, Indiana. This installation combines two 
independent weighing systems—-a mechanical beam 
system and a load cell system. The two systems 
can be worked either separately or in conjunction 
with one another. As shown in Fig. 4, the load 
cells support the weigh bridge carrying the tracks 
over the scale and the mechanical lever system 
supports the load cells. As far as the load cell 
system is concerned everything below the load cells 
is merely a base for the cells. This installation uses 
16 load cells mounted in pairs, each cell having a 
capacity of 100,000 lb. Single cells of 200,000-Ib 
capacity could have been used, but pairs of smaller 
cells were used to increase mechanical stability. 

Weigh-beam of the lever system and the instru- 
ment console of the load cell system are installed 
within the same scale house, Fig. 5, an arrange- 
ment which permits comparative weighing with 
the two systems for test purposes. The desk unit 
has all the operating components built into the 
drawers and top. A cable from each load cell runs 
into a conduit which connects to the desk unit. 
The printer unit with the step cam system is re- 
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cessed into the center of the desk top. By remov- 
ing the top cover panels and corner screws, the 
complete printer may be removed from the housing 
in a few seconds for servicing. Most of the oper- 
ating units are of the plug-in type and can be 
readily removed and replaced in a matter of sec- 
onds. Spare parts are mounted next to the operat- 
ing components such as relays, power supplies, and 
step switches. For ease in locating trouble, all 


Fig. 4—View in the scale 
pit looking lengthwise of 
the scale bridge shows four 
of the load cells support- 
ing the scale bridge. In 
this installation the load 
cells are in turn supported 
by a mechanical scale sys- 
tem which can be used in 
place of or in conjunction 
with the load cell system. 


circuits are fused and have signal lights to identify 
the trouble circuit. The unit design cuts down 
on possible obsolescence costs by making the equip- 
ment readily adaptable for future systems. 


> Operation Sequence 


As cars come up the approach track to the hump, 
a switchman begins the routing and weighing oper- 
ations. He decides whether the car is to be 
weighed; if it is, it must be rolled over the hump 
on the live rail of the scale, if it is not to be 
weighed it is rolled over the hump on the dead rail. 
Yard position, speed, and track location for car 
destinations are automatically controlled, merely 
by the switchman selecting the track to which the 
car is to go. 

The whole weighing operation is clearly visible 
to the weigh-master who is seated at the desk in 
the office. The weigh-master zeroes the scale prior 
to weighing cars so that the first printed figure on 
the tape starts out with 0000.00. This is done 
manually by depressing the zero adjust switch, 
then the print switch. All car weights are printed 
automatically and cannot be printed manually un- 
der any circumstances. 

Cars approach and pass over the scale at ap- 
proximately 4 mph on a 3 per cent grade. When 
a car is routed over the live or scale supported 
rails, the trip lever visible in Fig. 6 is operated 
by the flange of each wheel passing over it. As 
the first wheel contacts the trip and enters the 
scale, the recorder mechanism begins to move 
toward its position for total weight of the car. 
As the second and third wheels contact the trip 
the recorder continues to move toward the total 
weight position. When the last wheel of the car 
to be weighed has entered the scale a timing cycle 
is initiated. In the timed interval after the car 
is scale borne, oscillations are damped and the 
recorder is positioned to accurately record the 
total weight of the car. When the timed delay 
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Fig. 5—Weight of a car on the live rails is indicated 
to the weigh-master on a dial and also automatically 
printed on a paper tape which feeds out on his desk 
top and has space for notes as to car number, identifi- 
cation, etc. 


ends, the weight is automatically printed on a 
tape 5 inches wide and the tape is advanced to 
a position where the weigh-master can write in 
other pertinent data such as car number or iden- 
tification. Space between printed weights is also 
sufficient to allow subtraction of tare weights 
to obtain net weights. 

For this installation, 3 seconds is the time for 
which a car is usually scale borne before its weight 
is recorded. Cars over 521% ft long are not scale 
borne a full 3 seconds, however, so an alternate 
2% second delay is also available. The weigh- 
master depresses a foot pedal under his desk when 
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he wants only a 2% second delay. Weights taken 
on a 2% second delay cycle are automatically 
printed as on the 3 second delay cycle, and are 
also specially marked to indicate the shorter weigh- 
ing time. The next car weighed is again weighed 
on the regular 3 second delay cycle unless the 
weigh-master again depresses the pedal. 


After passing over the scale the car picks up 
speed traveling down a 6 per cent grade to the 
first retarder which is located approximately 30 
ft from the scale. By means of retarders the 
speed of a car is automatically reduced to a desired 
rate based on car weight and yard destination 
selected by the switchman. Oil on the wheels, 
various track conditions and other variables may 
cause the automatic retardation to be inaccurate. 
For this reason a retarder operator stationed in 
a tower overlooking the yard and hump has an 
indicator showing speeds and can override the 
automatic control, setting up higher retardation 
or changing the routing if an emergency arises 
or the previously selected track area is filled. 


When a cut of cars has been weighed, the weigh- 
master again obtains a zero print. He then de- 
presses the tape advance switch and advances the 
tape far enough to tear off the section with the 
weights so they can be attached to other records. 
The same sequence is followed for each cut of 
cars in which there are cars to be weighed. 


Throughout the period of studies and tests con- 
ducted on the dual installation there were no 
failures or breakdowns of any components of the 
Kirk yard scale. Nor were there any corrective 
adjustments necessary except for occasional cor- 
rection of zero balance, which is common to all 
weighing machines. Problems such as elimina- 
tion of moisture from parts, shielding of cables, 
and eliminating effects of stray electric currents 
created unforeseen factors, and special equipment 
had to be developed to solve these problems. Now 
that it has been accomplished, railroads have avail- 
able a further modern tool to boost the efficiency 
of their operations —- a common industrial goal. 


Fig. 6—Flanges of wheels 
passing over the scale on 
one of the live rails depress 
the trip lever shown. When 
the fourth wheel trips the 
lever the car weight is auto- 
matically recorded after a 
timed delay to allow for 
damping of vibrations. 











AUTOMATIC CYCLING machines that 

make slaves of men who serve their work- 

ing days by loading and unloading parts at 
a speed necessary to keep pace with the machine 
have ofttimes been cursed by sociologists as the 
demons of the age of mechanization. The students 
of today’s trends in automation have heralded 
modern developments as providing industry’s work- 
ers with relief from the monotony of being an 
operating part of an automatic cycle. 

More automatic cycling production equipment 
that is designed to handle high volume production 
is including the function of workpiece handling as 
a part of the automatic cycle. An example of 
this type of evolutionary development can be seen 
in the process of broaching splines in round holes. 
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AUTOMATED 
SPLINE BROACHING 


The machining involves pulling or pushing a 
broaching tool through the successive workpieces 
of a given production run. 

On a vertical pull-down type machine the se- 
quence of operations is to: (1) Place the work- 
piece in the work station, (2) insert the broach 
into the workpiece so that the pull end of the 
tool engages in the puller below the work station, 
(3) pull the broach down completely through the 
workpiece, thereby cutting the splines in the hole, 
(4) remove the workpiece, (5) return the broach 
puller to the Up position, (6) remove the broach 
from the puller and repeat the cycle. In an un- 
automated state, the down and up motion of the 
broach puller performs automatically, and the 
handling of the broach into and out of the puller 
is performed manually and so is the handling of 
the workpiece. 

In such an instance the machine can be said 
to function automatically, but will do so satisfac- 
torily only if the operator is keeping pace by 
manual'y handling the broach and the workpieces. 

As the economic considerations of production 
warrant, this type of process can be upgraded by 
including more of the elements of the operation in 
the automatic part of the cycle. First step is au- 
tomatic handling of the broach. This is accom- 
plished by use of a retrieving head on the top side 
of the work station. This device engages the rear 
pilot of the broach as the puller head returns the 
broach through the work station and holds the 
broach suspended above the work station while 
the next workpiece is loaded. 

Further automating of the process is accom- 
plished by use of automatic workpiece handling 
equipment. This mechanically places each work- 
piece in the work station before the broach comes 
down and removes it before the broach comes up. 
When the loader is fed by conveyor and delivers 
the finished work to a conveyor, the responsibilities 
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Two-station vertical pull-down internal broaching ™o- 
chine developed by Acme Broach Corp. has automatic 
cycle that includes handling broaches into anc ovt 
of pullers and handling of transmission components 
into and out of workstations. Machine cycles cvfo- 
matically, feeding, broaching, and ejecting the com 
pleted parts at a maximum rate of 250 parts per 2ovr 
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of the operator become supervisory in nature, in- 
specting parts as required and maintaining the set- 
up in working order. In special quality control 
circumstances it may be advisable to incorporate 
automatic gaging in the discharge conveyor to 
signal the operator when out-of-tolerance parts are 
produced. 

The accompanying photos show a two-station 
machine developed by Acme Broach Corp. for au- 
tomated broaching of internal splines in automo- 
tive transmission components. 


After broaches have reached end of downward stroke 
and are clear of parts, the left-to-right slide again 
moves out pushing two completed parts out of the way 
and bringing additional parts in front of loading slide. 
Ejector slide then returns back to the left at which 
time broaches are returned upward through open 
bores, picked up and raised clear of work station so 
that two additional parts may be pushed into broach- 
ing position by loading slide. 
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Closeup view of tooling station shows automatic 
fixture, consisting of a left-to-right slide and 
front-to-back loading slide. Parts are fed from 
conveyor at left into position in front of loading 
slide which is shown in retracted position. Spline 
broaches are in Up position, held clear of work 
station so that workpieces may be loaded. 


Loading slide pushes two pieces at a time into 
position under broaches. Retriever heads then 
descend and deliver broaches through the work- 
pieces. Broach ends engage in puller heads be- 
low the table and pilot diameters on the broaches 
line up the parts. Main cylinder of machine low- 
ers pull heads and draws the broaches down 
through the parts, thus cutting internal splines 
As this happens loading slide moves back out to 
its retracted position. 
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Growing complexity of indus- 
trial control circuits increases 
the relative importance of 
switching devices, relays and re- 
lated equipment to the solution 
of difficult automatic control 
problems. Where applications 
are concerned, no better guide 
than telephone experience can be 
found—for over 60 years the in- 
dustry has experimented with, 
developed and applied electro- 
mechanical devices in engineer- 
ing outstanding examples of au- 
tomation. 


XX-X wipers 


T,R,S, HS 


wipers 


Y carriage 


X carriage 


Y¥ magnet assembly 
Release magnet assembly 


Fig. 1—In Stromberg-Carlson Universal XY step- 
ping switch, X carriage moves to right and Y 
carriage away from viewer in positioning wip- 
ers designated T, R, S, and HS to make con- 
tact with any one out of a possible 100 points. 
Wipers designated X and XX move in only cne 
direction. 


APPLYING TELEPHONE 


By F. R. POPOLI 


Relay Design Engineer 
Stromberg-Carlson Co 

Div. of General Dynamics Corp 
Rochester, N. Y. 


»IN FEW INDUSTRIES has automation 

* achieved as high a degree of development as 

in telephony. This achievement is exempli- 
fied by systems for automatic route selection for 
long distance calls, and toll ticketing devices which 
automatically verify and record the number of the 
party dialing a toll call, the number of the called 
party, date and time of day, elapsed time of the 
call, and upon conclusion of the call, compute the 
charges, making proper allowances for night, Sun- 
day and holiday rates. All this information is fin- 
ally converted for billing purposes into an auto- 
matically typed ticket or punched card. 

Not only does automation have a long history 
in telephony—dating back more than 60 years 
but the industry also is by far the most extensive 
user of relays, stepping switches, and other elec- 
tromechanical switching devices that are the “work 
horses” of all electrical automation systems. It !s 
natural, therefore, that the telephone industry 
should have developed switching devices with 
special characteristics. Among these prod 
are the “XY” brand of switches, recorders 
other devices manufactured by Stromberg-Car's° 
which are described in this article. Considering ‘ 
horizontal nature of automation, persons ! 
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with control problems in other industries may find 
that some of these devices are of value in the solu- 
tion of their own problems in automatic control. 


> Switching Problems Are Similar 


The stepping switches, relays and their associated 
circuits, which will be described in this article, 
form the nucleus around which XY dial telephone 
systems are built. It is not the purpose of the 
writer to provide an article on telephone systems, 
but rather to acquaint those interested in electro- 
mechanical switching systems with the apparatus 
used in telephony, and the way that apparatus is 
applied. Many of the switching problems en- 
countered by engineers engaged in developing auto- 
matic control systems are closely similar to those 
which telephone engineers have had to solve in de- 
veloping dial systems. 

For example, Stromberg-Carlson’s Automation 
Research Dept. has found telephone type relays 
and stepping switches useful for controlling both 
signals and power in automatic equipment. Since 
heavy duty relay contacts can handle several hun- 
dred watts, small motors can be switched directly 


from contacts on the same relays that handle the 
control information. In Digimatic, a numerically 
controlled machine tool system, for example, ex- 
tensive use is made of relays to provide low cost, 
reliable control for a high speed, special purpose 
digital computer (see—AUTOMATION, July 1956). 
Relays also are used to control small motors and 
solenoid operated mechanisms on the machine tool 
itself, 

For heavier power requirements relays can be 
used to control contactors that can handle large 
currents. This method is used, for example, in an 
automatic rectifier tester, where currents of the 
order of 88 amperes must be switched by a control 
signal of 30 milliamperes. 


Relay control also is used to sequence an auto- 
matic electronic production line, where control 
signals are intermixed with power signals that 
control solenoids requiring 25 watts, as well as 
magnetic motor starters on 7.5-hp motors. A 
gang saw, for example, that is used to cut printed 
circuit boards, must have both these high and 
low power elements directed through an automatic 
sequence of operations. Although not all of the 
machines in the automatic assembly line require 
that such wide variations of power be controlled, 


SWITCHES AND RELAYS 


X and XX 


wire bank Sleeve wire Dank 
© © 2 ( 0 Oo oO ¢ o 


0 Oo < 
» Oo < 


oO 5 oO 


Oo < 


| 


>a Oo 
°o [O° 
o—) 
o 


+ 
bad 


C19; ° oO 


° 


°oo|Oo 


°° 
» oO 
000 


90 0010 0000 6 


,0 0 


oF" 000 OO] 0 C 


C 


X magnet 
Pon 





-Antactc 
contacts 


pte 


contacts 


Fig. 2—Line finding circuit illustrates use of relays with stepping switch in typical tele- 


phone application. 


Circuit is designed to connect a single line in the wire bank to 


dial switching equipment common to the 100 lines. 
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Fig. 3—Basic impulsing circuit is used to drive stepping 
switches to a certain position with pulses from an ex- 
ternal source. 


the need to switch power from control signals 
exists everywhere in the automatic production 
line, and relays successfully meet the need. 


> The Universal Switch 


The heart of the dial telephone systems built 
by Stromberg-Carlson is the XY Universal Switch. 
This form of stepping switch contains elements 
capable of motion in two directions. As shown 
in Fig. 1, a carriage containing the contacts of 
wipers moves, first to the right, and then away 
from the viewer. For convenience, these motions 
will hereafter be referred to as in the X direction 
and Y direction, respectively. Motion in each di- 
rection is achieved in 10 steps, and is accomplished 
by means of electromagnets which are mechanical- 
ly linked to the carriage. 

Since the switch is capable of moving through 
10 positions in each of two directions, contact 
with any one of a possible 100 lines can be ac- 
complished. An eleventh position in each direc- 
tion is normally used to mark over-travel and 
initiate release when the switch has checked all 
levels or positions during hunting operations. 

The switch has four wipers which move in two 
directions, and two wipers ( designated as X and 
XX wipers) which move in one direction only. One 
of the four wipers which moves in two directions 
is called the “sleeve” wiper, and is used for con- 
trol, while the other three wipers carry other 
signalling and voice circuits. Since we are con- 
cerned only with controls at this time, we shall 
limit our discussion to the control circuits; only 
these circuits are shown in the accompanying 
diagrams. 

The X and XX wipers serve to mark the level 
of travel in the X direction. They step one level 
into their associated wire bank for each step that 
the switch takes in that direction. In addition the 
XY Universal Switch also has: 


1. Interrupting contacts on both the X and Y elec- 
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XY Deca switch 


tromagnets which open when the electromagnet is 
energized. 

2. Off-normal contacts to indicate that the switch 
has moved from, or returned to the normal position 
of rest. 

3. Overflow contacts to indicate that the switch 
has traversed to the extremity in either direction. 

4. Release contacts to indicate that the release 
magnet has been energized and the switch is moving 
to the home position. 


Contact between the four associated wipers and 
any one of a possible 100 lines is achieved through 
vertical wire banks at the back of the switch 
mounting. With this arrangement switches can 
be stacked one above the other and worked into 
continuous bare wire multiples. 

Sixty ohm coils on the X and Y electromagnets 
are used to operate the switch on 44 to 52 volts 
de. The switch will release with 38 to 53 volts 
de applied to the release electromagnet which con- 
tains a double wound coil having a 300 ohm induc- 
tive winding in multiple with a 2200 ohm nonin- 
ductive winding for spark suppression. 


> Application Details 


The XY switch can be arranged to connect to 
a particular circuit from among many, to select 
an idle circuit from a group, or it can be driven 
to a certain position with pulses from an external 
source. Three circuits used in telephone applica- 
tions are described to illustrate how these switch 
operations are accomplished. 

For example, a telephone subscriber, whose line 
termination in the wire bank is 75, wishes to 
initiate a call, Fig. 2. In order to connect this 
particular line to dial switching equipment which 
is common to all lines in the wire bank, the switch 
must scan all positions until the calling line 8 
found. When the subscriber removes the telephone 
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handset, a switch in the instrument closes the 
loop to the LR relay. Operation of the LR relay 
in turn places a positive potential on position 7 
in the X wire bank, and negative potential on posi- 
tion 75 in the sleeve wire bank. This provides a 
definite marking of the subscriber in the wire bank. 

Following operation of LR, relays SA and GD 
operate successively. Operation of GD results in 
operation of the YD and PA relays. This energizes 
the X magnet, causing the switch to take one step 
in the X direction. Simultaneously the X and XX 
wipers move one step into their associated wire 
bank. 

Interrupter contacts on the X magnet open and 
remove energy from the PA relay. Release of this 
relay opens the circuit to the X magnet. When 
the X magnet releases, its interrupter contacts 
are again closed, and the circuit to the PA relay 
in turn is closed; thus the PA relay and the X 
magnet operate on a pulse assist basis to step the 
switch in the X direction. 

As the switch moves in the X direction, the X 
wiper moves into the wire bank, and checks each 
position as it steps. In this particular illustration, 
when the switch steps to position 7, the X wiper 
encounters a positive potential which energizes 
the XS relay. Operation of XS opens the circuits 
to the PA and YD relays, and the switch will no 
longer step in the X direction. 

Release of YD transfers the pulsing circuit from 
the X magnet to the Y magnet, and simultaneous- 
ly closes the circuit to the PA relay. The Y mag- 
net will now alternately operate and release, and 
drive the sleeve wiper (along with its three as- 
sociated wipers not illustrated) into the wire bank. 
When the switch steps to position 5, the sleeve 
Wiper encounters a negative potential. This op- 
‘rates the YS relay and opens the circuit to PA. 
Since the circuit to the PA relay is opened, the Y 
magnet will no longer operate and the switch wiper 
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Fig. 4—Circuit which directs XY Universal 
Switch in search for idle line in sleeve bank. 
Switch will reject any line busy in a group 
and proceed to examine successive points 
until an idle line is found. 
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will remain at the required position until a switch ' 
release occurs. 


> Dialing Operation 


A basic impulsing circuit used to drive the XY 
universal switch to a certain position with pulses 
from an external source is shown in Fig. 3. Proper 
functioning of the circuit depends on the use of a 
special pulsing relay (CB) and three slow-release 
relays (RD, XD and YD). 

When the CB relay is operated as a result of 
loop closure by contacts within the telephone dial, 
relays RD, XD and YD are energized. The XD 
and YD relays operate on their respective 600 ohm 


Wire bonks 





Fig. 5—Direct-drive, reset type switch with ten-point 
selection over four levels is another form of Stromberg- 
Carlson stepping switch used in telephone and indus- 
trial control systems. 
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Fig. 6—Common spring combinations used in telephone 
relays. Switches are shown in nonoperated position. 


windings in series with the X and Y off-normal 
contacts. As a digit is dialed, the alternate open- 
ing and closing of the dial contacts causes the CB 
relay to pulse. During the first open period, with 
CB released, the X magnet and the 300 ohm wind- 
ing on the XD relay in multiple receive a pulse 
of energy. Operation of the X magnet causes the 
switch to take one step in the X direction. Since 
the switch has moved from the home position, the 
X off-normal contacts, in series with the 600 ohm 
winding on the XD relay, are opened. The XD 
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relay must now rely upon the 300 ohm winding 
to keep it operated. The RD relay remains op- 
erated during this interval due to its slow release 
characteristics. 

During the next interval, when the dial contacts 
are closed and the CB relay is energized, the RD 
relay receives another pulse to keep it operated, 
and the X magnet is de-energized in preparation 
for the next stepping action. The XD relay re- 
mains operated due to its slow release character- 
istics. 

As the dial mechanism continues to rotate, this 
procedure is repeated and the switch steps to the 
desired level in the X direction. When the dial 
mechanism stops rotating the CB relay remains 
operated. Since the XD relay does not receive a 
pulse within its release time, it releases and trans- 
fers the pulsing circuit to the Y magnet. Thus. 
when the second digit is dialed the switch steps 
in the Y direction in a manner similar to that for 
travel in the X direction. The switch is thus 
driven to make contact with one line in a group 
of 100. 


> Open Circuit Searching 


In Fig. 4, the XY universal switch is used to 
hunt for idle equipment in a given group. The 
illustrated circuit functions after the switch has 
been driven to a certain level in the X direction, 
and is prepared to search in that level for an idle 
line. The control of this circuit depends upon the 
presence or absence of voltage on lines in the sleeve 
bank. If the succeeding circuit connected to any 
step is busy, positive potential is sent back to the 
terminal in the sleeve bank to indicate to switches 
searching for idle equipment in the same level 
that the unit connected to that particular step is 
engaged. Consequently, if the sleeve wiper encount- 
ers positive potential, the switch automatically 
steps to the next position in search of an absence 
of voltage. 

Operation of this circuit is as follows: RD relay 
is operated. Release of the XD relay, after reach- 
ing the desired X digit, operates the HA relay (X 
off-normal make contacts are closed since the 
switch has moved from the home position in the 
X direction and the Y off-normal break contacts 
are closed since the carriage has not as yet moved 
in the Y direction). 

Operation of the HA relay operates the Y mag- 
net and initiates motion in the Y direction. As 
the switch leaves the home position, the Y off- 
normal contacts are actuated. The HA relay is 
now held operated through its own contact until 
the Y interrupter contacts on the Y magnet are 
opened. SW cannot operate during this interval, 
since the coil is shunted out. When the Y magnet 
is fully operated, the Y interrupter contacts open. 
The HA relay and the Y magnet release. The 
switch is now prepared to test step one in the 
sleeve bank to determine whether it is busy or idle. 

As indicated in the accompanying circuit. at 
step one the sleeve wiper encounters a posi'ive 
potential which is forwarded to the HA relay HA 
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Fig. 7—Most commonly used relay in telephone applica- 
tions is type A which can contain up to 20 make con- 
tacts. Wide variety of relays for special applications 
can be made from this basic form. 


operates and again applies energy to the Y magnet, 
causing the switch to take another step in the 
Y direction. Release of HA and testing of position 
two occurs as above. The switch thus steps past 
all positions which are busy and marked with a 
positive potential. 

When the switch steps to a position which is 
idle, the sleeve wiper does not encounter a positive 
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potential and the coil of SW is not shunted out. 
Consequently SW, which is now in series with HA, 
operates. However, HA, which is designed to op- 
erate within closely specified energy requirements, 
does not operate because of the limited current 
available. Thus, the switch stops at the first idle 
position. 


> The Deca Switch 


A second type of stepping switch designed for 
automatic telephone and industrial control sys- 
tems is the XY Deca Switch, Fig. 5. It is a direct 
drive, reset type with 10-point selection over 4 
levels. The wire bank is the same 11l-wire type 
used on the XY Universal Switch. When in the 
home position the wipers rest on one of the 11 
wires, which may be used for some circuit func- 
tion. 

In telephone systems, the XY Deca Switch is 
operated on 43 to 53 volts de by means of a double 
wound electromagnet. An 87 ohm inductive wind- 
ing provides the energy for stepping, while a 
multipled 400 ohm noninductive winding is used 
for spark suppression. The switch will reset with 
38 to 53 volts de applied to the release electro- 
magnet, which includes a 75 ohm inductive wind- 
ing in multiple with a 2200 ohm noninductive wind- 
ing. In telephone applications, this switch is used 
to apply ringing current of the correct frequency 
to a party line having a maximum of 10 sub- 
scribers. Referring to the basic impulsing circuit 
shown in Fig. 3, it can be seen that after an XY 
Universal Switch has been driven to the desired 
position by dialing two digits, the YD relay re- 
leases and transfers the pulsing circuit to the 
stepping magnet of an XY Deca Switch. Con- 
sequently by dialing an additional pulse, ringing 
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Fig. 8—Ringing trip circuit illustrates use of a slow operate relay (RT) with double wound 
coil. Relay does not respond to ringing signal but does respond to a preliminary make 
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contact which is actuated when called line answers. 
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Fig. 9—Type B relay is assembled with three spring 
pile-ups from conventional type A relay. It can have 
a maximum of 60 make contacts. 


current of the correct frequency is selected for 
application to the line. Other uses of the Deca 
switch are found in such applications as machine 
tool control systems, vending and record-playing 
machines, counting devices, and similar systems. 


> Telephone Type Relays 


The relays used in modern telephone systems 
are the result of years of experience in the field 
of electromechanical switching. They were de- 
signed specifically for dial telephone systems, but 
because of their small size, operating character- 
istics, reliability, and long life, telephone type re- 
lays are particularly well adapted to the switch- 
ing circuits now in use and presently being de- 
signed for automatic control systems. 


Contacts for most applications in telephone sys- 7 


tems are the twin dome type of silver or palladium. 
However, to meet special requirements other types 
may be specified. For handling heavy currents, 
contacts usually are the single button type made 
from silver or silver tungsten carbide. For very 
light current loads, contacts of gold alloy are 
preferred. Spring combinations used on telephone 
type relays include those shown in Fig. 6. 

Coils on these relays are either single or double 
wound. The double wound coils can include one 
inductive and one non-inductive winding, two in- 
ductive windings with matched impedances, or 
two inductive windings with unmatched im- 
pedances. 

The relay most commonly used in the XY dial 
system is the type A relay, Fig. 7; it is 4 inches 
long, %-inches wide and 25% inches high with a 
maximum of 20 make contacts. It is the standard 
from which a wide variety of special application 
relays can be obtained. By adding a copper slug 
or sleeve to the coil assembly, slow operate, slow 


release or slow acting characteristics can be ob- 
tained. The addition of a nickel-silver sleeve 
over the coil core and special relay adjustments 
provide a relay which repeats pulses with a mini- 
mum amount of distortion. The addition of a lever 
to the assembly changes the ratio of contact trave! 
to armature travel from 2.5:1 to 1:1 and thus 
changes the relay characteristics. 

The above modifications are but a few of the many 
means by which the standard relay is altered to ob- 
tain certain characteristics for particular circuit ap- 
plications. The switching circuits shown in Figs. 
2, 3, and 4 illustrate the use of fast acting, pulse 
repeating, and slow release relays in controlling 
the XY Universal Switch. The typical ringing 
trip circuit shown in Fig. 8 illustrates the use of a 
slow operate relay with double wound coil and a 
preliminary contact to perform a specialized func- 
tion. In this operation, RD relay is operated from 
a previous system function. When the SW relay 
operates, ringing current is sent out to the called 
station through the low resistance winding of the 
RT relay. During the ringing period, only the 
telephone ringer in series with the ringing ca- 
pacitor is across the line. The design of the coil 
on the RT relay is such that the relay will not 
respond to alternating currents used for ringing. 
When the called subscriber answers, a resistance 
bridge (the transmitter) across the line causes 
direct current to flow. This direct current is of 
an order sufficient to operate the RT relay arma- 
ture to a position which will close the preliminary 
make contact. The relay will then operate fully 
due to current through the secondary high resist- 
ance winding and actuate the remaining contacts 
which close the circuit between calling and called 
parties and also initiate other control and indica- 
tion circuits. 

It is obvious that the relatively large number 
of control and indication contacts which are re- 
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Fig. 10—Modified type B relay is designed for comp!ex 


multiple switching systems such as in computer circuits. 


Unit can be equipped with a maximum of 100 moke 
contacts. 
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Fig. 11—Unit using same spring pile-up as A type con- 
tains two separate armatures and coils built on a com- 
mon frame. Each armature can actuate up to ten 
make contacts (one side of the 20 available contacts 
in a double pile-up). 


quired on the RT relay could not be actuated with 
the limited amount of current available when the 
called party answers unless control and slave 
relays are used. However, by using a relay with 
a double wound coil and a preliminary make con- 
tact, one unit serves as both slave and control. 

Another relay which is used extensively in the 
automatic telephone field is the type B relay, Fig. 
9. This unit is a gang type relay which is as- 
sembled with three spring pile-ups from the con- 
ventional type A relay. Consequently, the type 
B relay can have a maximum of 60 make contacts. 
On medium loads the relay is equipped with a 
single coil similar to that used on type A relays. 


WOOTEN 


Individual Carriers Controlled 
In Versatile Finishing System 


BYPASS MECHANISM which automatically controls as many as nine or 


machine is manufactured by Hanson-Van Winkle-Munning Co. The new mech- 


On units approaching the maximum pile-ups and 
including large numbers of break and break-before- 
make contacts, two coils are used to provide the 
power required. 

In order to meet the increasing demand for a 
gang type relay which can be used in computer 
circuits, tabulating devices and other complex 
multiple switching systems, the type B relay has 
been modified slightly to the type BB, Fig. 10. 
This type has five spring pile-ups and can be 
equipped with a maximum of 100 make contacts. 
A unit such as this naturally requires more power 
than the conventional type B relay and consequent- 
ly utilizes two coils. 

The third relay, type C, commonly used in auto- 
matic telephone systems has the same physical 
dimensions as the type A relay but the unit is, 
in effect, two relays in one, Fig. 11. The two 
sections utilize a common frame but have separate 
armatures and coils which operate independently. 
The spring pile-up is the same as that used on 
types A and B relays. Each of the two armatures 
operates one side of the double pile-up. Conse- 
quently, each armature can actuate up to 10 make 
contacts. The type C relay is normally used where 
space is an important factor, and where a large 
number of contacts is not required. 

The A, B, and C type relays which have been 
briefly described are normally used in 24 and 48 
volt telephone systems, and in some instances op- 
erate over long loops on currents as low as 3 
milliamperes. With the advent of nationwide dial- 
ing and toll ticketing systems, and the increasing 
use of carrier and microwave systems, these relays 
are now being used in conjunction with electronic 
amplifiers to switch a large number of relatively 
high current circuits by a weak signal. 
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anism is a part of the Dial-A-Cycle system for automatic metal finishing. 

This system is controlled from a dial on the carrier arm that moves parts 
through processing tanks. As unfinished parts are loaded on the carrier, the 
machine operator sets the dial for the processing steps through which the load 
is to move. Automatic conveying does the rest, lowering parts into the pre- 
scribed tanks, bypassing others, according to the dial setting. 

Heart of the system is a series of limit switches and solenoid-operated 
setdown flippers that control the action of the carrier. The Dial-A-Cycle con- 


trol mechanism, located at the back of each carrier arm, is set after parts have 
been loaded at the machine’s load-unload station. The operator rotates the dial 
to the setting prescribed for the raw parts just loaded. This moves a contact 


flag into one of several positions, in which it contacts or bypasses flippers and 
ches at each tank. No further manual operation is necessary until finished 
parts are unloaded. With bypass features of the system plus timing and process 
features of the basic machine, an almost infinite combination of se- 
quences and dwell periods for cleaning, rinsing, etching, anodizing, plating, 


Swit 
contro! 
coloring and sealing can be achieved. 
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Fig. 1—Starting point for the trip through 
the sawmill is this log haul which carries 
logs from the storage pond up to the sawing 
area. An operator guides the desired logs 
into the bottom of the log haul, which is 
automatically controlled. 


CONTROL SYSTEM 


AUTOMATES LOG HANDLING 


By M. H. MATER and 
Consulting Engineer 
Mater Engineering 
Corva lis, Ore. 


W. L. ANTONSON 


Research Engineer 
Hammond Lumber Co. 
Samoa, Calif. 


Many operations in the lumber industry 
illustrate production problems typical of 
other industries where limited capital re- 
sources and multiplicity of raw material 
and product variations have tended to re- 
strict the application of automation. The 
development of the automatic system 
described here has helped make possible 
a profitable sawmill operation cutting 
low quality salvage logs varying widely 
in shape and weight. 


p AUTOMATING OF SAWMILL operations is 
an engineering challenge which has only re- 
cently received serious consideration by the 

lumber industry. The complex variables of sawmill- 
ing procedure have discouraged attempts to apply 
automation processes which have proved so success- 
ful in other industries. Logs are the raw material 
of the sawmill, and in the mill described here, they 
may vary from 6 inches to 4 feet in diameter, from 
6 feet to 20 feet in length, and from 200 pounds to 
15,000 pounds in weight. The technique of sawing 
varies with the species of timber coming into the 
mill and the products required. Products cut from 
these logs may vary from 1-inch boards to 8 inch 
by 24 inch cants. Quality of boards cut in identical 
manner and to the same size may be affected by 
knots, defects in the tree, and other character- 
istics. As many as 10 or more grades of each size 
may be produced. 

To further deter the application of automation 
principles, most sawmills are small, family-size 
businesses which lack the capital to invest in me- 
chanical improvements. Of the larger sawmills, 
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few are actually large enough businesses to be able 
to plow adequate capital back into required ma- 
chines for automation. Also, in these few large 
mills the engineers who might initiate automation 
processes have been few in number and small of 
voice. 

However, segments of the sawmill industry are 
solving the problem of cost reduction and quality 
control through the use of automatic processes. 
The Hammond Lumber Co., a large lumber manu- 
facturer with sawmills in the redwood region of 
California, is one of the forward looking lumber 
producers who have initiated a program of research 
and development toward automation in its sawmills. 
Their program is being carried on under the direc- 
tion of an engineering consulting firm specializing 
in sawmill automation. Hammond’s new efficient 
sawmill near Eureka, California, is being used as 
a testing laboratory for the development of im- 
proved processes. This mill is ideally suited for 
such a development since it cuts mostly a very 
poor grade of salvage log. To profitably cut good 
lumber out of poor quality logs, a very high degree 
of automatic processing is required. An extensive 
program of proposed improvements was initiated. 


> Operation Before Automation 


At this sawmill, as at most mills in the North- 
west, logs are stored in a log pond. The purpose 
of this water storage is twofold: It makes an inex- 
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pensive method of handling and sorting the variety 
of log shapes and weights, and it acts as a soaking 
pit for the logs, washing off dirt and loose bark. 
The first problem is to bring the logs from the 
storage pond into the sawmill to a log deck, ready 
to load onto the sawmill carriage. This carriage 
carries them to the saw which saws the logs into 
lumber. 

An automatic log deck was the first of a series 
of proposed improvements. The principles applied 
in the automatic deck can be applied to the han- 
dling of other large, unwieldy materials. Under 
the old method of bringing logs from the log pond 
to the sawmill carriage, two men were required. 
One man on the mill pond guided a log into the 
log haul or log slip, Fig. 1. The log haul, an end- 
less chain with toothed lugs every ten feet on which 
the logs ride, pulled them lengthwise into the mill 
to the log deck. A second man stopped the log 
haul chain, operated kickers that ejected the log 
sideways onto the log deck chains, restarted the log 
haul chain, started the deck chains, and stopped the 
deck chains when the log or logs were crowded 
against the log stop and loader mechanism for the 
sawmill carriage. 

Automation of this log deck was especially dif- 
ficult not only because of the variety of log sizes, 
but also due to the type of logs handled in this 
mill. They are not even as round as better quality 
logs usually are, and they include all manner of 
warped and misshapen forms. Some of the logs 
have large knots and growths so that they act 
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like teeter-totters on the log haul, and some that 
were burned out in the center have split into un- 
wieldy sections. Many of the logs handled in this 
mill would not be considered as usable logs in most 
sawmills. .To further complicate the prohlem at 
this mill, the log haul is used to convey trash from 
the log pond. Large pieces of bark, chunks of 
wood, chips and sticks, are run up the log haul, 
over the end and into a waste conveyor. 


> The Automatic System 


Despite these problems, a system to successfully 
automate the log deck and log haul has been in 
operation for many months, and the need for a 
second man has been eliminated. Layout of the 
automatic system for the log delivery operation is 
shown in Fig. 2. 
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Fig. 3—Schematic diagram depicts the electric control 
system used to automatically co-ordinate operation of 
the log haul, the kickers, the log deck and the log 
stop and loader which feed logs to the sawmill car- 
riage. 
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Fig. 4—Limit switches to stop the log haul so that a 
log can be kicked onto the log deck are tripped when 
the log strikes this swing plate. The hydraulic cylinder 
damps out swing of the plate and resists tripping of 
the plate by trash. 


At the beginning of each shift the log haul is 
started by a push button at the central control 
panel. The start button energizes the holding relay 
and the operating relay, Fig. 3, which starts the 
log haul drive motor. The log haul motor is a 30- 
hp wound rotor motor with two-stage starting 
through a time delay relay. It is equipped with a 
solenoid brake to hold the loaded chain when it is 
stopped. There are also Start-Stop buttons in the 
saw pit and at the log deck station. 

When the log enters the sawmill it is drawn along 
until it hits a heavy steel swing plate, Fig. 4, which 
trips limit switch A, Fig. 2, and stops the log haul, 
leaving the log in the proper position for delivery 
to the deck chains. Because of the roughness of 
the logs and the impact with which they strike the 
swing plate, it was necessary to fabricate it of 
heavy stock. Then, to prevent it from swinging 
like a pendulum after the log was kicked out, 4 
hydraulic cylinder with an adjustable by-pass valve 
was used to damp out the swing. This cylinder 
also has a secondary function of providing re- 
sistance to movement of the plate so that small 
slivers and sticks will not trip the limit switch, 
but break themselves on the swing plate and fall 
into the waste conveyor. The hydraulic cylinder 
was fitted with a check valve and adjustable by- 
pass relief valve, so that trial-and-error correct! 
could be made initially. 

Besides stopping the log haul, limit swit 
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energizes a time delay relay that closes a circuit 
to a two-way solenoid valve after a delay which 
insures that the log haul has come to rest. The 
solenoid valve controls a Westinghouse air cylinder 
which pushes a lever to operate a Davies blocked 
center poppet valve which controls a large air 
cylinder. The large cylinder kicks the logs out of 
the delivery trough by means of mechanical link- 
ages and heavy steel bars. 

When the log is kicked out of the log haul, Fig. 5, 
the swing plate returns to its normal position; and 
this activates the log kicker valve, causing the 
log kickers to return to rest position. The return 
of the swing plate to normal also starts the log 
haul again, drawing up another log. Starting of 
the log haul is interlocked with the return of the 
log kickers to normal position through limit switch 
B. 

Since safety is a prime consideration in modern 
sawmill operations, a safety limit switch C is 
mounted behind swing plate limit switch A. If 
limit switch A fails to operate, limit switch C will 
trip out the holding circuit on the log haul motor 
control. The motor then must be started manually, 
disclosing the failure of limit switch A. The saw- 
yer, who controls the entire log deck and log car- 
riage operation from his saw pit, is informed of 
the dropping out of the holding relay when a sig- 
nal light in the saw pit goes out. 

Transverse chains on the log deck deliver the 
logs from the log haul to the log stop and loader. 
This is a set of rocker arms which hold one log 
at a time; when the sawyer steps on a foot pedal 
an air cylinder rotates the rocker shaft, dumping 
the log toward the sawmill carriage and holding 
back the next log. When the sawyer releases the 
foot pedal, the air cylinder restores the stop and 
loader device to its initial position. The 4-way, 
spring return, foot operated valve in the saw pit 
controls a cylinder that operates a valve. This 
valve in turn controls a large cylinder in which 
there is always air pressure either to hold logs 
back or dump them forward, depending on the posi- 
tion of the pilot valve. 
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Fig. 5—This big redwood log ae 
being kicked out of the log 
haul trough illustrates the 
irregular forms which this 
automatic handling system 


must convey. 
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> Control of Supply Bank 


It is desirable to have six or eight logs on the 
deck chains at one time, so that if the pond man 
delays in sending logs to the log haul, the saw 
will not be idle. The bank of logs is controlled on 
this automatic deck by means of two photoelectric 
circuits, Fig. 2. Light beam X hits its photoelectric 
cell when the log stop and loader is empty after 
dumping a log from the log deck to the sawmill 
carriage. The cell energizes a relay that causes 
the deck chains to start moving toward the stop 
and loader. When the next log enters the stop and 
loader and interrupts light beam X, an after de-en- 
ergizing time delay relay permits the deck chains 
to crowd the logs forward to the stop and loader. 
When the deck chains clear the last log from the 
path of light beam Y, the log hau! circuit is cleared 
so that log delivery from the pond can continue 
until the deck is full. When the log deck is full, 
light beam Y is interrupted so that the log haul is 
stopped, delivering no more logs until the back 
space of the deck is cleared and there is room for 
another log. Clearing light beam Y automatically 
starts the cycle again. 

Feasibility of automating a sawmill operation 
was under test in this installation. By incorporat- 
ing safety devices, sequencing for fail safe opera- 
tion, and proceeding in a step by step manner in 
automating the operation, the feasibility of at least 
partial automation in a sawmill was proved. Con- 
siderable effort was expended to make sure that 
the equipment and machinery used was operating 
trouble free prior to installation of the automatic 
controls, so that such defects as might be found 
in the automatic log haul could be directly traced 
to the automatic system. It was found that the 
automatic processes worked in a practical manner 
after the physical equipment was checked out. The 
success in automating the log deck has opened the 
door to the automation of many other sawmill op- 
erations. As the lumber industry sees the evidence 
of the value of automation we can expect a surge of 
interest in automatic processes for this industry. 
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FORK TRUCK, automatic loading and gaging equipment, 

and a standard grinding machine combine to give high pro- 

duction rates on piston pins for 6 and 8-cylinder engines 
at the New Castle, Ind. plant of the Chrysler Corp. Operating 
cycle of this piston pin line begins when a fork truck 'ifts a hopper 
loaded with pins onto a rack, Fig. 1. Pins drop out of the hopper 
onto a belt conveyor which carries them up to a stacking drum 
that lines them up and feeds them down a channel to a standard 
double-spindle disk grinder built by Mattison Machine Works. 

After the pins slide down the track they enter a magazine. 
They drop by gravity from the magazine into vee-blocks on a 
rotating fixture wheel that carries them between the grinding 
wheels. An equalizing device centers the pins to equalize the 
amount of stock removed from each end. A clamping chain holds 
the pins in position on the rotary fixture, Fig. 2, and before the 
pins are unclamped they pass between gaging units which con- 
tact each end of the pin. The sizing units are arranged so that 
when the pin length approaches the upper limit of the size setting, 
a feed mechanism is actuated on the spind'e slide to micro-feed 
the grinding heads, either jointly or independently, to compensate 
for wheel wear. 

The ends of 32,000 pins can be ground in a 24-hour day if 
required. Both ends of each pin are ground, the pins being 0.859- 
inch diameter by 2.75 inches long for 6-cylinder engines, and 
0.984-inch diameter by 3.00 inches long for 8-cylinder engines. 
Length tolerances are held to 0.004 inch with a 20 microinch finish. 

After release from the rotary fixture the pins drop into an- 
other hopper. This hopper feeds a conveyor which transfers the 
pins to a loading device that carries them into a centerless grinder 
for finishing of the outside diameter. 


Fig. 2—Photo of disk grinder dur- 
ing construction shows magazine 
feeding rotary vee-block fixture 
and the chain which clamps the 
parts in position. Horizontal boxes 


Fig. 1—Piston pins feed from hopper, positioned by fork truck, into near discharge chute at each side 
standard 2-spindle grinder which simultaneously grinds both ends of each of the fixture wheel are the gaging 
pin. Pins travel up second belt conveyor into centerless grinder for finish- units which control automatic whee 
ing of O.D. 
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adjustments. 


AUTOMATION—November |! 956 























@ FASTEN 
@ SENSE 
@ EJECT 





By KENNETH R. TREER, Gray Equipment Co. Cleveland, O 


thumbs” on the manufacturing cost dis- 
tribution sheets. A new type of machine 


builder is required—and is evolving—to 
take the skills of many fields and combine 


them into assembly equipment. 


\ 
\ 


) cevenar CONSIDERATIONS for the suc- 
cessful automation of assembly operations 

were discussed in part 1 of this article and 
the six elements of automatic assembly equipment 
were outlined in TABLE 1. The first element—parts 
feeding—was discussed and illustrated. Usually the 
next element of concern after parts feeding is that 
of transfer. 


> Transfer 


As the term is used here, transfer means to move 
the part from one operating station to another 
or, conceivably, moving the operating stations from 
one part to another. Hence, single station auto- 
mated machines require no transferring, merely 
loading and unloading. When more than one sta- 
tion is required any of several methods may be 
employed. 
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Present assembly costs are the “sore 









First consideration should be whether the ma- 
chine will be continuous or cyclic. The application 
of printing, decals and roll marking can be con- 
tinuous since the part does not need to stop un- 
der the marking device. Constantly moving con- 
veyors or fixtures can pass parts through such 
processes at very high speeds with great accuracy. 
Equipment is usually custom designed and is not 
too common in assembly work other than seam 
welding, application of adhesives, etc. 

Cyclic machines are usually necessary in assem- 
bly processes because of the cost of adapting press- 
es, riveters, screwdrivers, nut runners, and similar 
equipment, to a moving workpiece. Two types of 
transfer devices may be used in cyclic equipment. 
The part alone may be transferred by picking it 
up with fingers, etc. and moving it from station 
to station as is now being featured in many trans- 
fer punch presses, or an entire fixture and part 
may be transported from station to station. The 
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former method requires special design and is rela- 
tively inflexible, while the latter design is more 
easily converted if the product is changed and 
offers the use of many standard components of 
machines. 

Moving fixture transfer machines are of three 
general types. The single fixture, which slides be- 
tween two stations, is relatively common. Also in 
general use are the dial index tables which may 
have three or more stations angularly located on 
the face of the dial. Dials are made in a multi- 
tude of designs and accuracies. The lowest cost 
units consist of air cylinders which rotate the 
table with a ratchet mechanism. Other dials use 
the Geneva motion. Index must be smooth so that 
light parts may lie on top of an assembly with- 
out being disturbed by motion. Accuracies of 0.0005- 
inch in positioning may be obtained. Barrel cam 
indexers are now available with like accuracy per- 
mitting continuous indexing at high speeds with 
a smoothness of index comparable to the Geneva 
motions. The third type includes the in-line in- 
dexing machines, or transfer machines which carry 
any number of fixtures around a table or over 
and under a table. These are usually driven by 
barrel cams although they may be indexed with 
air or hydraulic cylinders, electric motors, etc. 

Selection of the proper transfer equipment de- 
pends upon the type of assembly to be performed, 
number of stations required, accuracy of location 
required, economics of the process, quantity of as- 
semblies per hour, and many other factors which 
must be applied individually to each case. Fig. 8 
illustrates the various general types of transfer 
positioning devices. 

In the case of the valve assembly in Fig. 1 (See 
AUTOMATION, Oct. 1956) the following factors 
caused the selection of a Geneva motion eight sta- 
tion dial index transfer machine: 


1. Part size and shape not adaptable to moving 
the work pieces alone without being confined in 
a fixture or work nest. 

2. Production rate of 2000 per hour would not 
justify a continuous motion machine. 


3. Extremely wide variety of coil springs is 
used requiring frequent changeover from one spring 
compression to another. In some cases as few as 
400 pieces, or 12 minutes running time are re- 
quired from one spring size. 


4. Eight stations satisfy the assembly require- 
ments. It is considered that the low cost of dial 
index equipment for use up to 15 to 20 stations 
overrules the use of in-line indexers. In addition 
to the change of spring sizes, the entire fixture 
must be replaced for a second valve size which 
suggests keeping to a minimum the number of 
stations to be changed over. 


5. Positioning accuracies of 0.001-inch or closer 
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Fig. 8—Various basic types of transfer positioning de- 
vices used to satisfy different requirements of workpiece 
motion for automated assembly equipment. 


Courtesy Gisholt Machine Co. 


Continuous assembly illustrated by machine that applies neck 
band seals to bottles. Conveyorized bottles pass under rotating 
turret of assembly heads without stopping. Principle provides 
high production rate with minimum setup time at changeover. 


are required to facilitate consistent assembly of 
the pin to the valve and retainer. 

6. A smooth index is definitely required to pre- 
vent dislocating the retainer after orientation and 
before marking. 


> Fasten 


The type of fastening which offers the highest 
product quality at the lowest unit cost with the 
least assembly and maintenance problems is, of 
course, the ideal method to use. Product design 
again should be carefully examined before commit- 
ting an automation program to one definite meth- 
od. A few types of fastening arrangements follow: 


1. Coining permits assembling two or more parts 
without individual fasteners, usually involving form- 
ing an external or internal cup, shell or pin under 
impact or pressure to make a permanent fasten- 
ing. The valve in Fig. 1 is later assembled into 4 
body whose open end is coined inward to secure 
the valve permanently without damaging any parts 
of the assembly. 

2. Staking is the deforming of a pin or projec- 
tion, usually part of one of the assembly pieces 
although a separate rivet or stud may be staked. 
The deforming consists of displacing some to the 
fastener material in such a manner as to prevent 
the assembled parts from separating. 

3. Riveting may conceivably be divided into 4 
number of methods. Solid rivets may be coined 
over or staked. They may also be hammered on 4 
rotary vibratory riveter to pack the metal tightly 
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into its hole or serrations and provide a very tight 
fit by distorting the rivet stem. Noiseless rivet 
spinning machines permit the working of the rivet 
into a smooth head of excellent appearance with 
no appreciable distortion of the stem. This method 
is used when the rivet must act as a pivot or when 
the stem diameter must be held within tenths. 
Tubular rivets may be applied and coined at very 
high speeds. Eyelets, a form of rivet, with less 
holding strength are also coined at high speeds. 
Any of these riveting methods may be performed 
in multiples simultaneously with automatically fed 
rivets. 


4. Spinning may be used to close over a cup- 
shaped part, curl an edge or draw materials which 
are ductile into circular forms. Very tight seals 

Cyclic assembly—transferring workpiece without fixture—illustrated on brittle materials and delicate parts such as 
by machine that cuts off and inserts jumper wires into printed 


fabric diaphragms may safely be made with spin- 
circuit boards. Mechanism simultaneously moves each part to the : I sm . : I 
next work station. Primarily used where part size, configuration, ning. 
or accuracy do not permit or do not require fixtures. 


Courtesy Sylvania Electric Products Inc. 


5. Screwdriving is commonly used for automatic 
fastening. Hopper-fed power screwdrivers are avail- 
od na able in one or more spindles and are being attached 
oo a aon os to transfer machines in complex combinations. A 
rangement thet has air or hydraulic Assembly high uniformity and quality of screws must be 
actuated transfer permitting oe device used to prevent feeder jamming and the type of 
rele ugg senbee ie be ( screwdriver, screw head has an important relationship to the 
short sequence, low-production volume. riveter, etc. ) possible torque which may be applied. Self-tapping 
and thread-cutting screws may be used with cer- 
tain head types. 


6. Stud-setting where the stud itself cuts the 
threads in diecastings, for example, may be per- 


formed in multiples at high speeds eliminating 
the tapping operations. 
7. Nut-setting machines are available in hopper- 


Cyclic assembly—dial index—best suited for 4 to 12 station 
operation with work nests mounted on table. Illustrated is a 
Geneva motion, air-operated dial with positional accuracy held 
by a positive acting shot bolt. Ratchet type air-cylinder tables 
and barrel cam tables offer similar accuracies, indexing in 
one to one-tenth second. 


Cyclic assembly—in-line index—fixture stations move intermittently 

around perimeter of table. Permits large number of work sta- 

tions in long operational sequence. Indexing time varies with 
Courtesy Gray Equipment Mfg. Co. distance to be moved and weight of parts. 


Courtesy Ferguson Machine Corp. 
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Air toggle press head at left of photo coins die cast body over valve 
assembly. Coining may also be used to form a flange on a tubular 

; ; core to hold parts on the outside. Sketch shows coining punch form- 
Courtesy Gray Equipment Mfg. Co. ing a rivet head. All of these steps may be performed in multiples 
on standard equipment. 








Vibratory riveters are used to form 
heads on rivets which must be very 
tight in assembly. The hammer action 
is designed to deform the rivet stem, 
in many cases actually filling out ser- 
rations in the holes. This deforming 
may be minimized when undesirable, 
but some will always be present. 
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Courtesy Grant Mfg. and Machine Co. 
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Courtesy Grant Mfg. and Machine Co. 


fed models for automatically feeding and driving 
nuts to precise torque requirements. 

8. Welding equipment is available in many types 
for the automatic fastening of assemblies. Spot 
welding in one or multiples of spots simultaneously, 
seam welding for continuous or cyclic operations, 
gas and electric arc welding all can be adapted. 
Automatic soldering devices may also be attached 
to assembly machines. 


9. Special fasteners from wire forms and sheet 
metal clips to adhesives are also used. In general, 
special fasteners require special feeding and ap- 
plication equipment, and their use should be care- 
fully examined in the light of equipment avail- 
ability and operating costs. 

Whatever fastening method is used, it should 
be automatic. Usually it will involve a separate 
machine in its own right which is mounted ad- 
jacent to or on the transfer device. It should be 
synchronized to the transfer machine and inter- 
locked with it to prevent damage to part, machine 
or tooling. The fastening equipment should be se- 


lected for maximum tool life and minimum down- 
time. 


Standard equipment is available for all of the 
above methods which can readily be attached to 
your transfer equipment. Typical examples are il- 
lustrated in Fig. 9 together with sketches of their 
types of fastenings. 

The valve assembly in Fig. 1 uses two types 
of fastenings. The long end of the pin must be 
a free fit on the valve and yet prevent its coming 
off. The free fit suggests spinning the valve end, 
but the space limitations allowed no room for spin- 
her heads. Since there was plenty of stem length 
beyond the necessary amount for valve movement, 
this end was cross-staked simultaneously with the 
pin assembly with the valve. In addition, a hole 
in the fixture directly above the staking tool acted 
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Noiseless rivet spinner with automatic trip, it i ; 
available in multiple head design for spinning f It ot } L\ ms} 
In restricted spaces solid J } ; 

burnishing tools are used with soft metal 


Roll-holder rotates about rivet stem axis. 
Rolls turn in opposite directions rolling rivet. Light spinning pressure re 
rivet stem into a head. Head shapes 
may be flat, conical or have a radius. 


Pivot point formed with shouldered 


quired causes no measurable de 
forming of stem. 


as a collet to hold the pin after staking expanded 
the pin. Three functions were thus performed in 
one action—assembly, staking and collet holding. 
The short end of the pin had to be assembled 
tightly with the retainer to prevent rotation of 
the pin in its end use. Here staking seems indicat- 
ed, but the long stem which must take any stak- 
ing or coining force would be subject to bending 
and deforming, so a spinner head was used to sup- 
ply a very neat, snug fastening without distortion 
of the pin. Further, this is the end of the valve 
assembly which must slide smoothly in a subse- 
quent parts-feeder and the spun rivet is much 
smoother than a staked end. 


> Sense and/or Sort 


Just as the feed, transfer, fasten and eject ele- 
ments replace human hands and feet, the sense 
and sort elements replace human senses of sight, 
touch, sound, smell and taste. These elements and 
the control element provide the automation touch 
to mechanization. 


All manner of devices are available to substitute 
for the five human senses. The most commonly used 
are for the touch sense, with sight and sound de- 
vices close behind. A very few applications are il- 
lustrated in Fig. 10. 


A quantitative touch sense is provided by probes. 
These are used to prevent scrap, tool damage, ma- 
chines running “dry”, or similar complications, by 
merely determining whether parts are properly in 
place, assembled, ejected, etc. Probes are usually 
added to machines to stop them when improper 
conditions occur or to start them when proper 
conditions exist. Their nerves and muscles may 
be mechanical, electrical, electronic, hydraulic or 
pneumatic. The customary probe actuates one or 
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Courtesy Cook and Chick Co. 


more limit switches or valves to tell of one or 


more existing conditions which actuate or inter- 
rupt machine operation through relays in the con- 
trol box or pistons in a fluid circuit. The cost of 
probes is not high, but their malfunctions can be 
very troublesome. Probes may be optical, chemical 
or audio as well as mechanical. 

The qualitative sense is supplied by gages of 
all types for measuring size, weight, pressure, re- 
sistance, color, surface finish, etc. They may be 
used for sorting assemblies into acceptable and 
rejected parts bins, segregating into classifications, 
marking, color coding and otherwise identifying. 
They may also be used for the sensing elements in 
a feedback system which alters the operation of 
the machine as discussed later. 

Counters are a definite part of every automated 
device, preferably indicating the quantity of ac- 
ceptable assemblies produced. They may, however, 
be used for recording additional information in 
many ways. 

The valve assembly machine in Fig. 1 has probes 
which are integral with the positioning devices to 
stop the machine and turn on a red light to warn 
the operator whenever any one of the following 
conditions occurs: (1) No pin is fed or pin does 
not seat, (2) no valve is fed or valve does not 
seat, (3) no retainer is fed or retainer is not down, 
(4) assembly is not ejected. 

Due to the nature of parts-feeders, in which 
malfunctions must be corrected manually, lack of 
these probes could result in the making of con- 
siderable scrap before discovery. It would be prac- 
tical to inspect these valves for spring pressure if 
so desired on the machine. All springs are tested 
prior to assembly, however, and this feature is 
not required. 
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Four-spindle, hopper-fed, power screwdriver setup 
for feeding and driving screws simultaneously. 
Consistent hole spacing, part location and uni- 
formity of screws are important to satisfactory 
operation of multispindle screwdrivers. Most 
screw head types may be driven satisfactorily 
within close limits of torque. Hardened thread- — 
forming screws require maximum wrench contact, 

such as hex head screws, for consistent results. 





Courtesy Cook and Chick Co. 


Stud-setting permits assembly with 
other parts without tapping or loose 
screws. Machines are in use for 
setting 1 to 10 studs in die cast- 
; ings and similar materials. Stand- 
i ard stud setting tools may be 
| adapted for automatic feeding of 
studs and multiple installations. 


Standard single-spindle, air-operated, 
hopper-fed automatic nut runner 


In the assembly machine that is used following 
the machine illustrated in Fig. 1, a body is fed to 
a nest, a punching operation performed on it, the 
valve assembly inserted and the whole assembly 
coined over, Fig. 9. In this machine, failure to feed 
a body does not stop the machine but no valve 
is fed to an empty nest. This machine can cycle 
empty under these conditions. 


> Eject 


Ejection methods fall into one of three general 
groups. Random, controlled or oriented ejection 
may be used. Random ejection is probably the 
most common method and is performed in an in- 
finite number of ways including blow-off devices 
using compressed air, wipe-off devices using simple 
cams, dropping the assembly out of the bottom 
of the fixture, removal with fingers, etc. Parts 
ejected in this manner are usually dropped into 
tubes or onto conveyors or directly into pans or 
other material handling devices. 


Controlled ejection may be desirable when bulk 
packaging, continuous marking, or similar opera- 
tions follow. The term controlled ejection would 
apply when total specific orientation is not re 
quired. 

When subsequent operations can be synchronized, 
it is sometimes desirable to eject an assembly in 
an oriented position into tracks, tubes or con- 
veyors to be transported. In this event the poss! 
bilities of each assembly size and shape must be 
individually examined. A few ejection methods are 
illustrated in Fig. 11. 

Referring back to the valve assembly maciine 
in Fig. 1, as has been noted the next operation ©0n- 
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Courtesy Sciaky Bros. Inc. 


Welding is commonly used assembly fastener method. Spot and 
seam welding can be accomplished automatically by various elec- 
tric or gas techniques. Resistance welding line shown combines 
standard machine types to fabricate air conditioner chassis. 


sists of assembling a valve with a body on another 
machine, Automatically feeding and orienting the 
assembled valve at the next operation is relatively 
simple and inexpensive while an oriented trans- 
fer of the valve assemblies could be expensive. 
More important, however, is the wide variety of 
valve spring combinations and the extremely short 
lots (as low as 400 pieces) which are frequently 
run. To tie together these operations would serious- 
ly reduce the flexibility of the equipment. Hence, 
the machine was equipped with the ejection device 
sketched in Fig. 11, which involves pushing the as- 


DAY 
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Courtesy Sylvania Electric Products Inc. 


Soldering machine for completed radio chassis assemblies is a 
station in an automated assembly line. 


sembly up above the top of the nest and blowing 
it into a tube with a quick air blast. The tube leads 
to a tote-pan in which these parts are normally 
handled. 


> Control 


Here is the heart of automation. There are many, 
many methods of control. It is enough here to 
point out that there are mechanical, electrical, 
electronic, pneumatic and hydraulic systems for 
both motor power and control purposes. There 
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is no “one best system’ as many engineers feel. 
Each method has its distinct advantages and dis- 
advantages, and an open mind is an absolute neces- 
sity if optimum performance and cost are to be 
obtained for each job. Most modern complex ma- 
chines will utilize three or more of these methods 
in combination for the optimum result. 

Whatever method or combination of methods is 


Fig. 11—Ejection of the completed workpiece may be 
in a random fashion or may be controlled to maintain 
previously established orientation. 


Air nozzle 


Dial table 


Pusher (staking tool ) 


Random ejection of valve in Fig. 1 is accomplished by camming 
the entire staking tool up through the bottom of the nest until the 
part is clear of the nest. Air blast blows the assembled parts 
into a chute which delivers parts to containers for delivery to 
nex? operation. 


_ Part Nest 


Dial 
¥ 





to next 
Stationary stop plate operation 
Controlled ejection of a cylindrical part can be accomplished in 
the case shown by dropping the assembly into a tube. 


Track to 
next operation 





Oriented transfer of the assembled valve in Fig. 1 could have been 
accomplished by camming the assembly up into a track as the 
table indexed. Each assembly added to track would advance 
previous ones toward the positioning device on the next operation. 
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finally chosen, it should be designed to ‘‘fail safe’: 
that is, when it breaks down, wears out, shorts 
out or springs a leak, the machine should stop of 
its own accord and signal the operator rather than 
break up tools or assemble quantities of scrap. 

Mechanical controls are preferred in many plants 
where personnel are best versed in mechanical de- 
vices and, of course, mechanical failures are usu- 
ally readily visible in the form of broken parts, 
misalignment, etc. Electrical and electronic con- 
trols, where a plant has personnel who under- 
stand and can maintain them, are frequently best 
for lighter work and higher speed functioning. 
Pneumatic controls are quite common since most 
plants have air facilities. The controls are rela- 
tively inexpensive and fast in operation. Hydraulic 
controls are somewhat more expensive but are 
capable of handling heavier jobs with less main- 
tenance and operating cost if the controls are not 
too complex. To combine the advantages and min- 
imize the disadvantages of these various systems 
calls for engineering planning and familiarity with 
the features of all of them—a rare commodity. 

Feedback is a term which means self-correcting 
or self-checking. Just as the human eyes feed 
back intelligence as to where the hand is moving 
so the motor nerves of the brain can correct the 
motion of the hand, so can an assembly machine 
be equipped with sensing devices to determine 
what the machine is doing, to feed the informa- 
tion back to the control center where it is com- 
pared with what the machine should be doing, 
and to send an impulse to the proper unit to ad- 
just it to its proper condition. 

Interlocks, one of the signs of the profession- 
ally designed machine, are merely devices which 
prevent a unit operating or cause it to operate 
under a given set of sensed conditions, Electrical 
and electronic relays, hydraulic and pneumatic 
valves and mechanical arms perform these func- 
tions. Usually interlocks are added to the ma- 
chine after the primary machine functions are 
laid out. 

Valve machine in Fig. 1 is an air operated, elec- 
trically and mechanically controlled machine with 
no feedback system required but including many 
interlocks. Air was chosen for the motive power 
because of its availability, low initial equipment 
cost, flexibility and suitability to the plant per- 
sonnel and facilities in which it was installed. 
Hydraulic power could have been used to drive 
the table and heads just as well at somewhat high- 
er initial cost, possibly slightly slower speed, but 
with considerably lower operating cost. Air is 
used for the escapements, marking device and ac- 
tuating the fastening units since it was felt to be 
somewhat faster than hydraulic means and less 
complex in the control system. Electrical escape 
ments and marking devices could have been used. 

Having completed this listing of the elements 
of automatic assembly equipment, the fina! part 
of the article, which will appear in next month's 
issue of AUTOMATION, will give a recommended 
procedure for automated assembly projects. 
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CONTROLLING POSITIONING MOTORS 


PRESENT APPLICATIONS of the mag- 

netic amplifier, a specialized development 

of the saturable core reactor, are based 
upon characteristics whose potential usefulness 
has been recognized for a considerable num- 
ber of years. The expanding industrial ex- 
ploitation of the device, which can be con- 
sidered in a general sense as competing with 
vacuum tube amplifiers in use, has been ac- 
celerated by increased interest in more reliable 
systems and by technological developments in 
electronics and metallurgy. 

Servomechanisms utilized for positioning ma- 
chine members in accordance with various com- 
mand variables have been designed to employ 
vacuum tube amplifiers for achievement of 
necessary command signal amplification. Al- 
though an acceptable service period is obtained 
from equipment employing vacuum tube ampli- 
fiers it is nevertheless true that failure of the 
servosystem is invariably attributed to vac- 
uum tube failure, whether or not this is an 
actuality. 

Much attention has therefore been given to 
the possible replacement of vacuum tube ampli- 
fiers with magnetic amplifiers—which have 
earned for themselves the reputation of satis- 
factory electrical response for most applica- 
tions without the attendant short life experi- 
enced with vacuum tube amplifiers. 


Amplidyne Motor-Generators 


In this amplidyne generator control circuit 
it may be noted that a push-pull type (center 
tap connected) magnetic amplifier similar to 
that shown for the double-field series motor 
is used to excite the control fields in accord- 
ance with polarity of command input signal 
€,». Such a system is limited in bandwidth 
or response principally by the amplidyne gen- 
erator and motor combination itself and has 
been used for machine tool positioning sys- 
tems, valve controls and a great number of 
military applications. 


Double Field Series Motors 


Function of the control circuit for a double- 
field series motor follows from the initial as- 
sumption if there is no signal input (e€,;.. = 0) 
equal excitation current is supplied to both of 
the motor series fields 8, and S8,, and no ro- 
tation of armature A occurs. However, if the 
Command signal polarity is such that terminal 
Tl is positive with respect to terminal T2, then 
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the amplifier pair controlling S, can be caused 
to saturate, thus supplying a greater excitation 
current to S, than exists in 8,. Actually the 
current in 8, may be caused to decrease as that 
in S, increases. This results in the rotation 
of A in a particular direction. Reversal of this 
command signal polarity will result in a re- 
versal of the described conditions; i.e., the 
current in 8S, now becomes greater than that 
in S,, thus resulting in reversal of the direc- 
tion of rotation of A. This control circuit has 
been used on series motors as large as 4 hp 
in size and has exhibited a servo bandwidth 
of 31% cycles with these motors. 


Three-Phase Induction Motors 


This is a three-phase induction motor control 
circuit which may be used in position servo- 
mechanism requiring motors up to 10 hp in 
size. Reversal of motor M is accomplished in 
this circuit by appropriate switching of the 
magnetic amplifiers L,, Lo, Ls and L,. The 
condition of e;. = 0 results in equal and high 
magnitudes of reactance in each of the ampli- 
fiers and since this is the case, no rotation of 
motor M occurs. 

If now an input signal of positive polarity 
€;2 is impressed on the amplifiers, then re- 
actors L. and L, will be radically reduced in re- 
actance while L, and L, will be increased. A 
consequence of this action will be a rotation 
of M in the clockwise sense, for example. The 
opposite polarity of e,. will result in desatur- 
ation of L,. and L, with an increasing satura- 
tion of L, and L,, thus counterclockwise rota- 
tion of M will occur. It may be noted that lines 
L1 and L2 are reversed by the foregoing opera- 
tions and that the reactor L,; remains unaltered 
by these actions. Reactor L, is utilized for 
balancing the motor currents under conditions 
of full reactor saturation either for the com- 
bination of Lo, L, or L,, L, and represents in 
magnitude the unsaturable reactance of these 
reactors under full saturated conditions. 


Powder Clutch—Constant Speed Motors 


This circuit, similar to the amplidyne gen- 
erator control circuit, is capable of much high- 
er servo performance. Here a half-wave type 
high speed amplifier is employed to effect the 
switching of two powder clutches in accord- 
ance with the command signal polarity of 
€,.2. Servo bandwidths of 12 to 15 cycles may 
be attained with this circuit for motor s1zes 
up to 14-hp. Applications have included cross 
slide positioning in machine tools, fue! ‘ine 
control, damper control and aircraft control 
surface manipulation. 
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Fig. 1—Betts pit type planer 
converted to simultaneously 
mill two integrally stiffened 
wing outer panels. Straight 
ribs, either parallel, or con- 
verging, can be cut on the 
converted machine. 
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SHOWS POSSIBILITIES WITH AUTOMATION 


Application of suitable drive and 
control equipment to perform op- 
erations automatically is not limit- 
ed to new machines—existing ma- 
chines may be added to or con- 
verted successfully for automatic 
with automatic operation are re- 
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Chief Designer 


Simmons Machine Tool Corp 
Albany, N. Y 


CURRENT TRENDS in the aircraft industry 

demand improved machines for the produc- 

tion of complex components such as inte- 
grally stiffened wing panels. Former machining 
methods based on manually operated units have 
been found too slow, too expensive or too inac- 
curate. To meet such problems, North American 
Aviation Co. had Simmons Machine Tool Corp. con- 
vert a conventional planer into a two-spindle skin 
milling machine which can automatically sculpture 
aircraft wing panels in a fraction of the time re- 
quired by manually controlled machines. 

Now that it has been converted the machine 
is capable of milling integrally ribbed structures 
from 75 ST aluminum stock. Individual ribs are 
of straight line T configurations varying in thick- 
ness and in height, and may be either parallel to 
each other or convergent. Material left between 
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the ribs varies in height along the ribs as well as 
at right angles to the ribs. 

These workpieces require controlled three-dimen- 
sional movement of the cutting heads, and three 
modes of operation are provided: automatic, semi- 
automatic, and manual. During automatic opera- 
tion the machine can automatically make parallel 
cuts and index the heads across the work. Semi- 
automatic operation allows the machine to make 
an individual longitudinal cut and return to its 
starting position. The manual circuit is used for 
indexing of the cutter heads across the work and 
for making all diagonal cuts. 

Five leading edge skins can be placed on five 
separate vacuum chucks, or two wing outer panels 
can be placed on two indexing vacuum chucks as 
shown in Fig. 1. The chucks are placed on a work 
table of steel plates located between the machine 
bed ways and mounted on the machine foundation. 


> Before Conversion 


Originally the planer was a Betts pit type unit 
having two parallel beds or ways, one on each 
side of the work area. Saddles riding on the ways 
carried a gantry or rail which spanned the work 
area. Mounted on the forward face of the gantry 


Fig. 2—Each of the two cutting heads is controlled in- 
dependently with respect to rise and fall and cross- 
feed on the gantry. Rise and fall are determined by 
hydraulic tracing heads such as this which follow tem- 
plates mounted along the ways. 
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were two planer heads. Two lead screws, one in 
each bed, traversed the saddles and gantry along 
the beds. These lead screws were driven through 
gear boxes by a single 50-hp 200 to 1200-rpm de 
motor. Speed of gantry movement under this ar- 
rangement ranged from 176 inches per minute to 
88 feet per minute. 


> After Conversion 


Each planer head was replaced by a 60-hp 3600- 
rpm Onsrud milling head. The movement of each 
head along the gantry is powered by an individual 
5-hp de motor, and the movement of the gantry 
along the beds is powered by the original 00-hp 
motor. The electrical controls designed for the 
conversion permit these motors to operate over 
wide ranges of speeds. Traverse speeds of the 
milling heads on the crossrail range from 5 to 62 
inches per minute in both directions and are ac- 
complished electrically without need of gear 
changes. Movement of the converted gantry 
ranges from 20 to 150 inches per minute in either 
direction for cutting, and from 14 to 88 feet per 
minute for rapid traverse in either direction. This 
range from 20 inches per minute to 88 feet per 
minute is also obtained electrically through the 
motor with no gear changing being required. 

Positioning of each cutter head on the gantry 
is accomplished by the use of a cross-slide index- 
ing device based on an index bar with locator pins 
set for the individual cuts, a series of solenoids 
which position engaging pins to contact the index 
pins, and a limit switch and dial gage mechanism. 
In operation, a solenoid is energized that causes 
the engaging pin to contact the proper index pin. 
As the cutter head moves on the crossrail it carries 
the index bar along by the contact between these 
two pins. When the head has traveled to the 
preset location, the index bar contacts the limit 
switch and gage mechanism and stops the travel of 
the cutter head. This indexing is accurate to 
within plus or minus 0.001-inch in manual opera- 
tion and within plus or minus 0.002-inch during 
automatic operation. 

Vertical movement of each cutter head can be 
controlled by a hydraulic duplicating mechanism 
which follows a template. Each head is controlled 
separately by an individual template package 
mounted along its side of the machine. The tem- 
plate package consists of the templates needed for 
a given area. The hydraulic follower mechanism 
permits an accurate rise and fall of 75 inches per 
minute and will duplicate the template within 
0.002-inch, plus or minus. The template tracing 
wheel is shown in Fig. 2. 

The two cutter head carriages are equipped 
with automatic locking devices which prevent 2ny 
side movement after the heads have been positioned 
for a cut. The milling head motors are liquid 
cooled, and a trough is provided along the bec ‘to 
carry the coolant. The coolant is picked up from 
the trough by a pump located on the gantry, : nd 
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after circulating through the motors, it is returned 
to the trough. A line taken from the coolant re- 


turn line provides coolant spray to the cutting 
tools. 


> Machine Controls 


Controls on the converted machine include elec- 
tronic feedback systems which provide accurate 
control over the speeds of the gantry drive mo- 
tor and the two cross-feed motors. These systems 
include potentiometers on which preselected speeds 
may be set. Speeds thus set are maintained with- 
in very close tolerances regardless of varying load 
conditions. With this system it is possible to set 
horizontal speeds for both the gantry and the 
cutting heads and move the cutters in diagonal 
paths. Because of the accuracy of the control, the 
resulting angular cuts can be held to close toler- 
ance 

Two console type control stations are provided, 
one tor each side of the machine, and are mounted 
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Fig. 3—Plan view showing electrical eq 
control and operation of the converted skin mill. Interlock- 
ing electrical, hydraulic, and pneumatic systems are used. 
Operation may be automatic, semiautomatic, 
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on the gantry. The operator at each console sta- 
tion has complete and independent pushbutton con- 
trol of his cutting head—cutter motor Start and 
Stop, cutter Up and Down, speed of cross-feed mo- 
tor, cross-feed Jn and Out, cross-feed selector for 
automatic indexing, etc. Gantry traverse and 
speed may be controlled from either one of these 
stations as determined at another panel on the 
gantry. Pumps for the hydraulic duplicators, cool- 
ant, and lubrication are also controlled from gantry 
mounted controls, and so is the chip collector. 

At a control panel mounted on the floor there is 
a variable reverse feed rate selector for gantry 
travel and On-Off switches for the generators, 
sump pumps, vacuum pumps, chip separator, and 
chip conveyor. Location of much of the electrical 
equipment for the machine is depicted in Fig. 3. 

To automatically co-ordinate the functions of 
the indexing devices, stepping switches program 
the machine motions. There is one stepping switch 
in each operator’s console station, and they can be 
easily plugged into or unplugged from the circuit. 
Each switch can be preset to provide the proper 
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sequence of operations. Since the stepping switches 
as well as the indexing devices are easily changed, 
entirely different wing panels can be cut after a 
limited changeover time. 


> Special Features 


When the machine is operating automatically, 
the cutters traverse the length of the work, rising 
and falling as determined by the contours of the 
templates. At the end of a cut the cutter heads 
rise clear of the work and begin the return trav- 
erse. During the return traverse the cross-feed 
indexing of the cutter heads takes place; the 
chucks are indexed if indexing chucks are being 
used; and the hydraulic tracer is indexed to the 
next template. 

Automatic cross-feed indexing is electrically con- 
trolled through hydraulic and pneumatic equip- 
ment sketched in Fig. 4. The vacuum chucks 
which can be indexed are also controlled by a 
combination electrical - hydraulic - pneumatic ar- 
rangement. Each chuck is made from a large plate 
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Fig. 4—Sketch illustrates the cross-feed indexing 
device. Stepping switches control the sequencing 
of automatic actions on the machine. 
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which has a groove around the periphery of its 
top surface. A vacuum pump connected to this 
groove withdraws air beneath work placed on the 
top surface of the chuck, thus the work is firmly 
held. One end of each indexing chuck pivots 
about a pin through the opposite end. The end 
of the chuck farthest from the pivot pin is con- 
nected to a chuck indexing device, Fig. 5. The 
chuck is moved by the long hydraulic cylinder, 
and its correct position is determined by limit 
switches on the indexing bar. After reaching the 
correct position, the chuck is securely locked by a 
locking pin which is moved into an accurately lo- 
cated index pin hole by an air cylinder. 

In addition to the vacuum chucks, the tooling 
provided includes: Two sets of rise and fall cam 
bars (templates), one for each cutting head; index 
bars with engaging pins for the indexing of the 
cross-feed motion of the cutter heads; visual index 
plates for the cross-feed heads and for the hy- 
draulic tracers; and work and cutter positioning 
fixtures. 

As shown in Fig. 2, the tracer stylus head is 
mounted on a slide riding an arm extending from 
the cutter head. The hydraulic tracer valve is 
mounted in a carriage on the slide, and a special 
extension with tubular bearings carries the stylus 
wheel. The wheel is mounted in a bracket which 
allows lateral adjustment of the wheel position. 

Since the cam bars may call for a very rapid 
rise or fall of the cutter head, an anticipator is 
provided that reduces the gantry feed rate as 
these steep changes are encountered. Normal feed 
is resumed after the sudden change is over. 

Some of the safety features provided on the ma- 
chine include: 

1. Automatic retraction of the cutter heads from 
the work and stopping of the gantry traverse when 
the cutter motors become overloaded or overheated. 

2. Automatic retraction of the cutters, stopping of 
the gantry, and lighting of a signal in the event of 
any failure in the vacuum system. 

3. Automatic retraction of the cutters and stcr- 
ping of the gantry in the event of failure in the cool- 
ant system. 

4. Overload relays on all motors. 

5. Automatic retraction of the cutters and stop- 
ping of the machines upon any failure of the cutter 
head rise and fall mechanism. 

6. An air jet which is directed at the templates 
to blow off any chips. 

7. Telescoping way covers that are provided to pro- 
tect the gantry ways from chips, dirt, or coolant, and 
to prevent contamination of the oil in the oil troughs. 

8. Indicator lights to inform the operator which 
particular unit has failed. 





> A Typical Operation 


To illustrate the functioning of the machine, 4 
typical operation cutting integrally stiffened, com 
verging rib type wing panels can be used 2s an 
example. Before the machining begins the ma 
chine must be tooled and set up for the job. This 
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includes the steps of: 


1. Setting the template packages in their holders 
on each side of the work surface. 


2. Setting the chuck indexing mechanism for the 
correct position. 

3. Plugging in the stepping switches which will 
control the sequence of operations. 

4. Installing the cutter head index bars. 

5. Installing visual index check bars. 

6. Placing the workpieces on the chucks and draw- 
ing the vacuum. 

4. Aligning the stylus and cutter in correct rela- 
tionship to the templates and work. 


8. Checking the functioning of all auxiliary equip- 
ment. 


When the machine is ready for operation, the 
operator consults his cut sequence planning chart 
and, using the manual circuit, brings the work and 
cutters into their starting positions. Using the 


Outsize Flame Hardening 


IN SATISFYING the demand for large, massive 
automated equipment, the machine tool industry 
Is receiving the co-operation of many collateral en- 
terprises. For example, an important contribution 
to large transfer type, in-line installations is made 
by flame hardening, as typified by the services 
rendered by the Detroit Flame Hardening Co. 

Application of flame hardening, being practically 
instantaneous in action, requires that each job 
have the most precise control of the flame quench 
cycle over the work area to be hardened. With 
the development of automatic flame hardening 
*qu'pment the process is no longer limited to gears, 
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Fig. 5—Vacuum chucks holding the panels can be auto- 
matically pivoted about one end by an indexing mech- 
anism like this at the opposite end. The long hydraulic 
cylinder moves the chuck, and the pneumatic cylinder 
seats an index pin for positive positioning. The scale 
and pointer give the operator a visual check on the 
indexing. 


manual circuit, the operator starts the cutters, 
moves them down into the work, and traverses the 
gantry to take a cut on the center of each work- 
piece. Two more cuts are taken, one on each side 
of the work. These first cuts relieve stresses in 
the material and allow it to remain flat. 

After the relieving cuts are made the operator 
again positions the cutter and chuck, sets the feed 
rate for the gantry on the gantry potentiometer, 
and starts the automatic cycle. During the auto- 
matic operation the actions of cutter rise and fall, 
return traverse, chuck and cross-feed indexing are 
performed in proper sequence. At the end of the 
return traverse the operator quickly checks the 
visual indicators to determine whether all indexing 
has occurred properly. In the event of any mal- 
functioning, he pushes the Emergency Stop but- 
ton and brings all operations to a halt. 

When all indexing has proceeded correctly, the 
cutters again descend into the work and make the 
succeeding cut. This cycling continues until all 
cuts have been completed. Although the cutter 
head and stylus must index for each new cut, the 
chuck may remain in one position for several cuts. 
Since all cuts do not traverse the same length 
of the work, an arrangement on the template can 
retract the cutter and automatically reverse the 
gantry at different points. This eliminates waste 
time when the cutters are not removing metal. 

For the machining of the wing panels shown 
in Fig. 1 there were 38 index positions for the cut- 
ter heads and 7 positions for the vacuum chucks. 
Cutting time for the integrally stiffened wing panel 
was reduced by the skin mill from 60 to 314 hours. 
This improvement of production is illustrative of 
results which can be obtained by application of 
automatic controls to machine tools, new or old. 





cam wear surfaces and other similar small items 
Indeed, one of the real advantages of flame hard- 
ening is to be gained in the field beyond the range 
of furnace or induction hardening equipment, since 
flame hardeners use no furnaces and are there- 
fore free from work size limitations. 

With the ability of automatic flame hardening 
equipment to impart wear resistance in a selective 
manner, it has been possible to integrally cast 
machine ways right into massive machine bases 
The resulting structure is sound and affords ex- 
cellent degree of rigidity and permanence of align- 
ment. 
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AUTOMATIC WELDING of side walls and roof sections of Fruehauf Trailer Co.'s corrugated steel 
Volume Van trailers is accomplished by a special Link Welder Corp. machine. Parts for the entire 
side wall or roof are preassembled on the machine bed. Automatically, the entire assembly moves 
under the complicated welding head where each weld is accurately located and timed. _ Illustrated 
is an application of the Link machine to the welding of a complete side wall of a trailer. As can be 
seen, the multihead welder makes use of electronic, electric and hydraulic devices in securing the proper 
pressure and time of weld at each point. 


¢ PACKAGING 
' WIRE PRODUCTS 


WIRE and similar stranded mate- 
rials are automatically packaged 
in long continuous lengths with 
equipment developed by Coulter 
& McKenzie Machine Co. Shown 
in use at a plant of Madison Wire 
Co., Buffalo, N. Y., the equipment 
is placing up to 600 Ib of spe 
cialty wire in cartons. Users can 
pay out wire with maximum free 
dom from tangles and scrap losses 
Definite advantages have been 
noted by industries processing 
speedometer shaft wire, stapling 
wire, flexible shaft wire, rope and 
aircraft cable, wire, etc. Basic pack- 
aging equipment which feeds the 
wire into the cartons is available 
for attachment to existing machines. 
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BONDING MACHINE ) 


BONDING transmission brake linings to metal bands is an operation re- 
quiring the constant application of pressure and heat for periods ranging 
from 7.5 to 10 minutes (depending on the size) for parts produced by 
Warner Gear Div., Borg-Warner Corp. A special 30-station machine has 
been developed and built by Modern Industrial Engineering Co., Detroit, 
Mich., to automate all but the load and unload operations. Adhesive 
coated molded brake band linings are placed inside the metal bands to 
which they are to be bonded and loaded onto a segmented mandrel. 
Air pressure forces mandrel jaws apart cs heat is applied. As the 
machine indexes, a cam on the outer periphery of the machine releases 
the pressure at proper points to allow gases to escape during the bondirg. 
Pressure and temperature at each mandrel can be automatically controlled. 


4 CHEMICAL 
ANALYSIS 


INFRARED ANALYZER applicotion at Brea Chemicals 


Inc. is used to prevent catalyst poison in 
reactors producing ammonia. 


The analyzer continuously measures CO concentration in a hydrogen 
nitrogen mixture to an accuracy of 1 ppm. The Cary infrared analyzer, a product of Applied 
Physics Corp., Pasadena, Calif., automatically cycles every 12 minutes between two sample streams 
and automatically restandardizes against a reference gas every 30 minutes. The duc! beam, non 
dispersive instrument employs two separate condenser microphone detectors which may be inde 
pendently sensitized to absorb radiation only in the wave length region usable in the analysis 


DOUBLE DUTY DUST COLLECTOR > 


SURFACE GRINDERS, facers, shapers and drillers used in 
the production of buttons from clam shells also produce, as 
a byproduct, shell dust which must be collected and dis- 
posed of. Muscatine Pearl Works, manufacturers of but- 
tons, uses Pangborn Corp.’s CH-3 self-cleaning collector in 
a novel setup to control dust around the various machines 
and in addition, to move finished buttons from a_ final 
machine station to a collection station. Blank buttons are 
placed by hand on rotating chucks which index as the 
blanks are faced, shaped, patterned, cut and drilled. At 
the end of the cycie, the air stream picks up the finished 
button and deposits it in a pail at the left of the operator. 
The size of the operation? In the production of 7,200,000 
buttons per week, approximately 8 tons of shell dust (used 
es onimal feed ingredient), are collected. 


4 DATA PROCESSING 


COMPUTER-COMMUNICATION system for supply 
management has been established by the Army 
Signal Corps. Key element in the system is Inter- 
national Business Machine Corp.'s electronic com- 
puter IBM 705 which for the Signal Corps net 
work handles requisitions, stock control and other 
data pertaining to signal equipment supply for the 
entire U. S. Army. Specifically the unit is designed 
to: Collect and memorize eight million facts about 
150,000 different electronics items used by the Sig- 
nal Corps; make 37,500 changes per day to the 
basic facts within 24 hours after the changes occur; 
process 6000 orders per day for supplies received 
from troops throughout the world; review all items 
each day to determine which are in short supply 
and should be ordered or have existing or- 
ders changed to reflect up-to the-minute additions 


79 





FLOW-RATIO CONTROL 
PROVIDES CONTINUOUS FLUID MIXING 


FLOW-RATIO control is one means to elimi- 

nate batch processing in favor of continu- 

ous processing. Actually it is a system in 
which the smaller quantity is automatically me- 
tered into the stream of the larger quantity. Flow 
of the main stream must be measured and the de- 
sired ratio selected as the set point so that the 
controller can actuate the valve controlling the 
smaller quantity flow. 

A unique flow-ratio control system, engineered 
by Leeds & Northrup Co., holds the ratio of two 
liquid flows with an accuracy in the order of 0.5 
per cent. A large Eastern chemical company speci- 
fied this high overall system accuracy for a con- 
tinuous process involving the addition of a small 
amount of reactant to a main stream flow. Placed 
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Fig. 1—Schematic diagram of L&N flow ratio control 
system. Two tachometer generators driven by Bowser 
flow meters measure flow in the two streams. These 
measurements are utilized by the controller which 
actuates a diaphragm motor valve on the smaller 
reagent flow line to produce the set-point ratio. 


in service recently, the system has continued to 
meet design specifications and is actually propor- 
tioning the two flows with an accuracy of about 0.1 
per cent. 

The system has many applications in process 
industries where high accuracy of flow ratios is 
required. It provides permanent chart records of 
both flow rates and of the controlled ratio, as 
well as convenient adjustment of the desired ratio 
—all from a remotely located panelboard. Total 
flow is indicated at the panelboard by an electronic 
counter connected to the main stream meter. A 
switch diverts the mixed liquids to successive proc- 
ess vessels after a preset quantity has been me- 
tered to one process vessel. 
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Primary elements for the two flows are Bowser, 
piston-type, positive displacement meters with 
minor design changes to meet the high accuracy 
requirements. Each meter converts fluid flow into 
shaft rotation and the shaft is geared to a tach- 
ometer generator. By this means, volumetric flow 
rate is translated into a proportional electrical 
analog voltage which is indicated on an L&N 
Speedomax strip chart recorder. 

As shown in Fig. 1, separate meters on both 
process lines are connected to separate recorders. 
The main stream flow recorder also includes a 
pneumatic control unit for automatic control of 
this flow by means of a diaphragm motor valve. 
This controller is adjusted so that it merely 
smooths out wide variations in the main stream 
flow rate, instead of holding rigidly at a preset 
value. 

A separate Speedomax instrument records and 
controls the flow-ratio. Parallel electrical leads 
from the two tachometer generators are connected 
in the instrument bridge circuit which provides an 
accurate measure of the flow-ratio. The desired 
process ratio is set by an adjustment knob (set 
point) on this controller and indicated by a pointer 
on its calibrated scale. This controller has pro- 
portional, reset, and rate time type of pneumatic 
control, used to maintain the set ratio by position- 
ing a diaphragm motor valve on the smaller re- 
agent flow line. 

Certain design specifications, added to meet the 
needs of the chemical plant application, include: 

1. A higher than normal gear ratio in each Bowser 
meter to increase rotational speed of the output shaft 
driving the tachometer generator. This helps to mini- 
mize the error in measurement of relatively low flow 
rates (5 to 50 gpm). 

2. Tachometer generators accurately checked for 
linearity of output voltage versus speed, and carefully 
matched. This increases the measurement accuracy. 

3. Electronic gain setting on the flow-ratio recorder 
controller arranged so that the instrument has higher 
sensitivity of measurement at lower flow rates. 

4. A pulse contact added on the main stream meter 
to actuate an electronic counter. This device totalizes 
the quantity of flow and initiates the switching action 
to divert the mixed liquid stream. 

The specified ratio range for this application 
was from 9:1 to 12:1. However this can be de- 
signed for almost any desired range to suit proc- 
ess requirements. The type of flow measuring de- 
vice employed is known to be suitable for accurate 
metering of a variety of liquids such as gasoline 
or similar hydrocarbons, corrosive chemicals, oils, 
fluid plastics that won’t congeal, and sucrose 
solutions. 
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Fig. 1—General view of the batching and mixing plant in which punched cards can 


automatically control delivery of specified ingredient weights. 


Ore bridge in back- 


ground is across the river on which freighters bring aggregates to the plant. 


PUNCHED CARDS CONTROL 
AUTOMATIC BATCHING 


If company plans and policies present the opportunity to consider 
application of modern equipment not previously used in their in- 
dustry, a company can install equipment, just as this building ma- 
terials firm did, which leads to improvements in quality and costs. 


BATCHING of ingredients is the heart of 

many operations. In preparing batches of 

concrete, as in similar batching tasks, con- 
sistent accuracy and speed in weighing out in- 
gredients are major factors in determining prod- 
uct quality and the profit level of the operation. 
When Cleveland Builders Supply Co., Cleveland, 
Ohio, was forced to build new facilities because 
freeway and river projects eliminated existing in- 
Stallations, they chose a plant design in which 
bat: hes could be automatically prepared from speci- 
fications recorded on punched cards. The system, 
developed by Fairbanks, Morse & Co. in collabora- 
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tion with Butler Bin Co., can automatically weigh 
out batches containing as many as two out of three 
cements, up to four of six aggregates, required 
water, and special additives. Up to 6 cubic yards 
of concrete can be batched and mixed every 2 
minutes. 


> Batching Control 


Materials are fed to the batching equipment 
from two large multi-compartment bins located in 
the top of the 100-foot high reinforced concrete 
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PUNCHED CARDS CONTROL t 
AUTOMATIC BATCHING 







and structural steel plant building, Fig. 1. The 
operator’s station and the batching equipment are 
located about 70 feet above the ground near the 
outlets of the bins. Three Fairbanks-Morse hopper 
scales are used in the installation: a 5000-lb unit 
with 5-lb graduations handles cement, a 25,000-lb 
scale with 25-lb graduations weighs out aggregates, 
and a 2000-lb water scale has 2-lb graduations. 
Feeding of materials to these hopper scales is 













































Fig. 2—For automatic batching the oper~ 
ator merely inserts the desired card 
and presses the actuating lever to ini- 
tiate the accurate weighing out of water, 
selected aggregates and cement. 






Fig. 3—By means of the pushbuttons shown, 
the operator can manually control opening 
of gates and valves and operation of screw 
conveyors, noting quantities fed by means 
of scale dials visible through the wall of 
the operator’s station. Windows in the 
floor permit observation of mixing and 
loading activities below. 
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controlled from the operator’s console; automati- 
cally by punched cards, Fig. 2, or manually by 
pushbuttons on the console, Fig. 3. Operation of 
the mixer into which the scale hoppers discharge 
is also controlled from this station and so is the 
delivery of material to transit mix or dump trucks 
which the operator can observe through grated 
windows at his feet, Fig. 3. 

Cards for automatic batching, Fig. 4, are made 
of plastic for permanence even under the handling 
and conditions to be expected in the plant. A card 
is prepared for each mix variation that is to be 
batched automatically. Weights of each ingredient 
selected are recorded by punching holes through 
the card in the appropriate lines and columns. 
The punching system used is based on a binary 
decimal system, sometimes called the 8-4-2-1 sys- 
tem, that represents the digit for each decimal 
place by the necessary combination of only those 
four numbers. (See—‘“Numerical Control of Ma- 
chine Tools,’”’” AUTOMATION, Oct. 1956). 

To start an automatic batching cycle the oper- 
ator inserts a punched card into a card reader. 
This reader is made of plastic with silver buttons 
embedded in one wall of the card slot in positions 
corresponding to possible hole locations on the 
card. On the opposite side of the reader slot is a 
pin assembly which moves forward to make con- 
tacts with the buttons. Where a hole is present 
in the card the corresponding pin goes through 
and makes contact with its associated button. For 
each ingredient specified, a voltage is established 
that is proportional to the desired weight. Load 
cells sense the quantities fed to the hopper scales, 
Fig. 5, and voltages proportional to the actual 
weight in each hopper are established. Sand, ce- 
ment and water (when used) start feeding simul- 
taneously into their respective hoppers. Materials 
are fed to the hoppers until the voltages of de- 
sired and actual weights are balanced. Weights 
of all ingredients are then applied to the aggre- 
gate scale system while the coarse aggregate is 
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fed in until the correct total weight specified for 
the mix is reached. 


> Feeding From Bins To Trucks 


Three screw conveyors, visible in Fig. 5, trans- 
fer cement from the compartments of the cement 
bin to the cement hopper scale. The drives for these 
conveyors are equipped with pneumatically ac- 
tuated clutches which automatically switch from 
high to dribble speed motor drive as the amount 
of cement in the scale hopper approaches the speci- 
fied weight. In delivery of coarse aggregate and 
sand by gravity from the aggregate bin to their 
hopper scale, provision is made for cutting off 
the flow as the desired weight is approached, to 
compensate for the material still in suspension 
in the hopper. Water is introduced rapidly through 
a main valve and then at a slower rate through 
a smaller valve. After the weighing operations 
are completed, a Batch complete signal light flashes 
on. When released by the operator, all three hop- 
per scales then discharge in a pre-set sequence into 
the 6 cu yd tilting mixer. Interlocks in the con- 
trol system prevent the delivery of material to 
the hoppers while the hopper discharge gates are 
open. Bin gates and valves in the plant are auto- 
matically actuated by solenoids which, in the case 
of bin gates, operate valves controlling pneumatic 
cylinders. 

After the concrete has been mixed, the operator 
presses a button and the mixer is tilted and dis- 
charges into a surge hopper. Transit mix trucks 
are loaded from this hopper through a sleeve spout 
and a pneumatically actuated valve. The mixing 
plant operator also controls this loading action. 
The surge hopper allows him to batch and mix 
the next batch while the previous batch is being 
loaded into a truck. 

Batches of dry ingredients may also be weighed 
out. Such batches bypass the mixer by means of a 
flop gate which diverts the flow to a separate 
discharge point. Bulk trucks can be loaded with 
such dry batches at the same time that wet mix 
trucks are being loaded from the surge hopper. 
Automatic compensation is made in the feeding 
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~~~ CLEVELAND BUILDERS SUPPLY CO. 





















Fig. 4—Plastic cards such as 
this are used to record desired 
mix specifications. Provision is 
made to automatically feed 
selected types of cements and 
aggregates and desired weights 
of those materials and water. 
This data is handled by a bi- 
nary decimal system which uses 
only the numbers 8,4,2 and 1. 








Cleveland, Ohio 





























Fig. 5—Cement is fed from the three compartments of 
a large bin by screw conveyor to this hopper scale sys- 
tem. The load cells visible at left are used to sense 
the quantities fed when batching is automatic. 


of sand to adjust material quantities to a dry 
weight basis. The moisture content of the sand 
being used is determined periodically by standard 
tests, and this moisture percentage is set on a 
dial at the operator’s console. Adjustment of the 
quantities of water and moist sand are then auto- 
matically made to give quantities corresponding to 
dry weight specifications. 

Operation of the system may be accomplished 
manually by use of pushbuttons which control in- 
dividual feeding actions. In such operation the 
weights fed to the hopper scales can be observed 
on scale dials visible from the operator's station. 
Weights of materials fed to each scale for auto- 
matic and manual batches are recorded by means 
of Bristol continuous strip chart recorders. A 
written record for each batch is thus prepared. 


> Supplying Materials 


Most of the aggregates are brought to the plant 
by freighters which come up the Cuyahoga River 
from Lake Erie to the plant dock. These freighters 
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are self unloading units with boom conveyors which 
deposit sand and stone directly on Cleveland Build- 
er’s stockpiles. The aggregates are reclaimed from 
the stockpiles by crane and dumped into hoppers 
over conveyor belts running along the dock, These 
conveyors empty onto an underground conveyor 
which feeds the inclined conveyor system leading 
to the aggregate bin in the plant building. A mo- 
torized turnhead over the bin is remotely controlled 
to determine which of the six aggregate compart- 
ments will receive the material coming up the belt. 

Control of the aggregate conveying system, Fig. 
6, is possible from either of two stations; one 
near the foot of the inclined conveyor system, 
and the other in the plant building. Starting and 
stopping of the conveyors in the aggregate sys- 
tem are controlled by pushbuttons, and interlocks 
prevent actions out of proper sequence. Levels in 
each bin compartment are indicated by lights 
controlled by signals from high and low level 
devices. The devices used contain small motors 
which turn blades when the level of material in 
the bin does not prevent their rotation. Thus the 
blades rotate when material is not present at 
their level, and they stall and cause a driving 
connection to slip when they are covered with 
material. An operator responsible for the filling of 


the aggregate bins checks the level indicating lights 
and sees that the proper aggregates move to the 
proper bins as needed. 

Auxiliary equipment provided in the aggregate 
system allows receipt of aggregates by truck, and 
loading without going through the main plant. Such 
aggregates, usually special types, are dumped into 
a truck hopper at the foot of the first inclined 
conveyor. This conveyor moves the material to a 
turnhead over an auxiliary bin setup. This turn- 
head can be manually positioned by cables so that 
discharge of the first incline conveyor flows to a 
second conveyor leading to the main plant, or it 
can flow into one of four compartments in the 
auxiliary bin. Batching of special materials can 
thus be performed manually without interferring 
in main plant operation. 

Cement comes to the automatic batching plant 
by rail or truck and is dropped into a screw con- 
veyor which moves it to a bucket elevator. The 
elevator carries it to a turnhead above the cement 
bin in the top of the mixing plant. This turnhead 
is positioned from the foot of the elevator to dis- 
charge into the desired bin compartment. Signals 
indicating position of the turnhead and bin levels 
are displayed on a panel near the foot of the ele- 
vator. 

Water required for the wet mixes can be heated 
to permit successful pouring of concrete in cold 
weather. When this is necessary, the water is 
passed through a high capacity heater as it is 
delivered to the water scale. 


Fig. 6—Sketch of material supply system illustrates han- Turnheads 
dling facilities which carry materials to the bin over the . 


batching equipment. 
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nore about AUTOMATION by Antica .. 
SPLINE BROACHING 


of transmission part 


MADE FULLY AUTOMATIC 


Hydraulic fixture, interlocked to the machine cycle, trans- 
fers parts laterally, two at a time, from conveyor to posi- 
tion in front of the broaches. 


Hydraulic pusher carries parts into broaching position. 


An automatic skid plate then lowers and seats the parts 
over the thrust bushings. 


Spline broaches, 36” long, are pulled down through the 
Fully automated broaching by American here re- 


sults in an output of 380 parts per hour (at 100% two parts, broaching 35 splines in the ID of the hub. 
eficiency), Regardless of what degree of automa- 


m you require, American is prepared to design : : . . 
ind build che Sma damit Senases aad As skid plate rises, unseating the parts, hydraulic plunger 


bro aches that will fit your production picture best. ejects the parts down inclined chute. 
Write details of your requirements today. 


ASK FOR CATALOG 450 


BROACH & MACHINE C0. 


A DIVISION OF SUNDSTRAND MACHINE TOOL SURE Ca 


ANN ARBOR, MICHIGAN 


i Fmorcoase First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 


Al TOM AT 
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PLANET DESIGNED 
TUBE HANDLING er 
tions, 

Wea, “s 


Floats Excess Stock 


This Planet system, which was recently installed in an 
auto plant, automatically handles frame members from 


tube forming to assembly. Its outstanding feature is the 


‘ . . ‘ A system of this kind would work 
stacker illustrated which provides an automatic float for 


: 7 s : : . ll f iform stock, such 
tubing formed in excess of immediate production require- Cquathy SeS TaY: GY ree 


° . . ; ’ i t 
ments. In this installation, the stacker accumulates and as bars, rods or billets. Perhaps it migh 
bands the tubes on dollies for live storage. This permits solve a problem in your plant. Let Planet 
efficient use of the forming equipment at timed intervals, demonstrate how it can help you. Write 


while supplying assembly with a steady flow of tubes. or phone today — there's no obligation. 


PLANET 


@ ENGINEERED HANDLING SYSTEMS 


J ) @ AUTOMATED EQUIPMENT 
CORPORATION See 

L | ~~ @ FOUNDRY HANDLING SYSTEMS 

1810 SUNSET AVE., LANSING, MICH. 
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Machines and plant equipment designed for more automatic operations 


For detailed information and literature, use card page 17 


Machining Jet Nozzle Bits Automatically 


Multiple operation index table 
machine is designed to finish jet 
nozzle bits. Consisting of five sta- 
tions, the machine’s operations 
are: Load two parts, center drill, 
drill, counterbore, ream and re- 
cess. Each fixture holds two parts, 
and identical operations on the two 
parts are performed at every sta- 
ton. Production rate is 123 parts 
per hour at 100 per cent efficiency. 
Finished part functions as a brack- 
t to hold one of the cutting heads 


Nutomated Piston Line 


Dial ty ne 


and in-line type ma- 
fines are 


combined to form a 
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on an oil well rock drill. 


While specially designed to pro- 
duce jet nozzle bits, index machine 
is composed of hydraulically op- 
erated standard machines which 
can be retooled for changes in 
product or production methods. 
For example, they can be used in 
battery as illustrated, or used 
singly, making automation feasible 
even on lower production runs. 
Baker Brothers Inc., Toledo 10, O. 

Circle 401 on Inquiry Card 


single unit in automated piston 
line. Fully automated unit has 14 
stations: Five stations in the dial 
type section of the unit, and nine 
stations in the in-line type sec- 
tion. The line machines 400 pis- 
tons per hour, and will handle or 
process any one of three different 
pistons by changing the position 
of the selector switch and fixture 
locators. 

Line has automatic lubrication 
throughout; a chip conveyor is 
provided in the base of unit. The 


shuttle system can be 
for different size and shape pis- 
tons, automatically allowing for 
future model changes. Pistons, as 
they come from the mold, (illus- 
trated in inset) are conveyor fed 
directly to the automated piston 
line. LaSalle Tool Inc., 3840 E. 
Outer Dr., Detroit 34, Mich. 

Circle 402 on Inquiry Card 
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Production Stabilizers 


Used to insure continuity of pro- 
duction of any round part such as 
gears, screw machine blanks, etc., 
production stabilizer units become 
an integral part of an automated 
line. Devices receive a floating 
and continuously moving bank of 
parts from the machine ahead and 
feed parts as needed into the fol- 
lowing machine. Stabilizers con- 
sist of zig-zag gravity feed tracks 
and parts elevators. 

Design is such that the number 
of parts in the floating bank may 
be anywhere from several hundred 
to more than 5000 parts. Bank 
size is selected so as to provide 
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temporary storage and releasing 
of a number of parts, the proc- 
essing of which corresponds to 
the maximum time required to 
make tool changes on the machine 
ahead of or following the unit. 
Thus, tool changes or other adjust- 
ments can be made on any ma- 
chine at any time without causing 
interruption of production on any 
other machines in the integrated 
line. The tower which feeds the 
machine merely adds parts pro- 
duced by the preceding machine 
to those in its floating bank. At 
the same time, the unit beyond the 
machine releases parts previously 
stored in its floating bank to the 
next machine. Individual machines 
can be operated at their maximum 
efficiencies for planned produc- 
tion periods without being limited 
by production rates of machine 
ahead or behind. 

An automatic size gage may be 
included at the entry end of the 
storage tower to prevent entry of 
an oversize part from the preceding 
operation. In addition, the fully 
caged track prevents accidental or 
intentional introduction of off- 
limits parts that might damage 
either machines or tools in sub- 
sequent operations. Gear-O-Mation 
Div., Michigan Tool Co., 17140 E. 
Ten Mile Rd., E. Detroit, Mich. 

Circle 403 on Inquiry Card 


Set Screw System 


Available in bench or table mod- 
el, hopper fed headless set screw 
system adapts bench and floor 
equipment to automation. Bench- 
model hopper feeding mechanism 
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delivers most efficient results when 
used with Setko hopper-fed head- 
less set screws. Screws are avail- 
able in a wide variety of points, 
and are made in three styles: Hex- 
agon and fluted socket, slabbed, 
and slotted—including self-tapping 
and self-locking types. In opera- 
tion, the screws are automatically 
channeled from a vibrating hopper 
down a guide tube directly to the 
work, right side up and properly 
positioned for fitting. Set Screw 
& Mfg. Co., Bartlett, Il. 

Circle 404 on Inquiry Card 
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Synchronizing Control 


Designed to microposition two 
parts in a stamping press and co- 
ordinate press operation with sub- 
sequent equipment on an automatic 
production line, synchronizing con- 
troller reduces seven manual oper- 
ations to one automatic process. 
Electrical panels and systems for 
all types of automatic machinery 
and processes are custom designed, 
constructed and pretested to per- 
form control functions ranging 
from automatic gaging, sorting, 
counting, packaging and signaling 
to integrated sequencing systems 
for assembly machines, transfer 
equipment, machine tools and food 
processing operations. Controlled 
actions may be mechanical, chemi- 
cal, pneumatic or hydraulic in na- 
ture. U.S. Controls Inc., 161 Grand 
St., New York, N. Y. 
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Sheet Imprinter & Coater 


Designed to continuously im- 
print sheet zinc, aluminum, mag- 


nesium, steel, copper or plastic— 
with symbols, numbers, codes, 
trademarks or descriptions—sheet 
metal printer utilizes easily inter- 
changeable rubber plates and com- 
patible inks. Laminate coatings 


can also be layed on with the 
equipment, using precision turned 
rolls for the metered application 


of hot melts, adhesives, plastics, 
etc. 

Normally, machine handles sheet 
0.025 to 0.250-inch thick, 14 to 24 
inches wide, and 34 to 42 inches 
long. Printing area is 13 inches 
wide, and is adaptable up to 72 
inches. Printing speeds are ad- 
justable up to 2800 sheets per 


hour, depending upon sheet size. | 


Conveyor on infeed of the machine 


is constructed so as to prevent any | 
possible scratching or damaging of 7 


sheets. Industrial Marking Equip- 
ment Co. Ine., 454 Baltic St. 
Brooklyn 17, N.Y. 
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Ultrasonic Cleaning 


Automatic, five-stage 
cleaning system combines a single 
ultrasonic cleaning stage with con- 
ventional wash, rinse and dry sec 
tions. Parts are carried through 
the machine on an automatic I 
dexing double monorail « mveyor. 
With the system, grease lapping 
compounds, cutting oils, brasives 
and other contaminants «re quick- 
ly and easily removed from blind 


monorail 
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holes and difficult recesses of cast- 
ings, engine parts, stampings, valve 
bodies, etc. 

In operation, the parts are 
jaded on fixtures traveling on 
the automatically indexing mono- 
rail conveyor. They move through 
wash, rinse, ultrasonic cleaning, 
rinse, and hot air drying stages. 
In the washing, rinsing and drying 
sections, the parts are subjected to 
sprayed wash or rinse solutions or 
to drying air. In the ultrasonic 
cdeaning section, the parts are 
qutomatically lowered into the 
Bendix - manufactured ultrasonic 
tank where high-frequency sound 
waves break contamination loose 
from the metal parts. 

Solution tanks and drying air 
are heated with electricity and are 
temperature controlled. The ma- 
chine is placed in operation by 
pressing a single button; parts 
then proceed through the machine 
automatically, emerging thorough- 
ly cleaned and dried. Ransohoff 
Inc, N. Fifth & Ford Blvd., Hamil- 
ton 9, O. 
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Coil Handler 


Designed to handle coil weights 
ip to 40,000 lb, Twin-In-Action 
init handles steel, aluminum and 
‘ven prepainted stock. Machine is 
mprised of standard components 
nd is fully powered. The coil is 
bicked up on the ID by four radial- 
Y contoured power driven ex- 
pander arms, eliminating the dan- 

set of damaging any portion of the 
coil. The four expander arms are 

‘rated in unison by positive 

ower. Both reels are power driven 
ind are synchronized to carry an 
“ual part of the load. 

Zach reel can be laterally ad- 
listed, independent of the other, 
it unison — making it easier to 
“tablish « perfect alignment with 
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New Mathews Semi-Automatic Pallet Loader developed 
for the food and beverage industries. 


Just over 50 years ago, the first Mathews Conveyers 

were designed and built—and from that very early 
equipment has evolved some really spectacular continuous- 
flow conveying systems—indeed, some of the “show 
jobs” of the industry. 

In these 50 years, Mathews Engineers have developed the 
most complete line of gravity and power conveyers and 
special conveying machinery to be found anywhere— 

to serve nearly every class of industry in the 

United States and Canada. 

Whatever is required—standardized conveyer units or 

a complete system—you'll find that Mathews has it. Three 
modern plants. Engineering sales offices and standardized 
conveyer distributors located in most principal cities. 


MATHEWS CONVEYER COMPANY 


GENERAL OFFICES - « « ELLWOOD CITY, PENNSYLVANIA 
PACIFIC COAST DIV., warnews ConveveR COMPANY WEST COAST. 
SAN CARLOS, CALIFORNIA 


CANADIAN DIVISION MATHEWS CONVEYER COMPANY, LTD. 
PORT HOPE, ONTARIO 


Engineering Offices or Sales Agencies in Principal American and Canadian Cites. 
Export Representative—Foreign Trade Division of New York Hanseatic Corp. 
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the press or die. Uncoiling of the 
stock is started by pressing a but- 
ton. The stock flow is controlled 
by an electrically operated loop 
control, which also controls the 
pay-off. Sesco Inc., 8881 Central 
Ave., Detroit 4, Mich. 
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Magnetic Memory System 


Designed for delayed control of 
high speed continuous process lines 
and automatic sorting of items 
moving through complex conveyor 
systems, magnetic memory system 
is designated Magdelay. Unit is 
used in continuous material proc- 
essing lines such as sheet metal, 
wire, tubing, plastic, paper and 
textile, wherever automatic meas- 
urements can be employed to con- 
trol subsequent operations. In 
warehousing operations and food 
processing plants, Magdelay is 
needed where automatic switching 
can be used to direct packages or 
items to two or more destinations. 


In these systems, the measure- 
ments to be remembered are used 
to magnetize narrow sectors of a 
hardened steel disk. The disk ro- 
tates in synchronism with the 
processing or conveyor line. The 
measurements are then read off 
the disk at the same time that the 


material that was measured 
reaches the action or _ sorting 
points. The readout is accom- 


plished regardless of variations in 
line speed, and is unaffected by 
stopping and starting. After read- 
out, the disk is erased and ready 
for reuse. 


Magdelay systems accept signals 
from almost all measuring devices 
such as_ photoelectric controls, 
pressure switches, relays, beta 
gages, ultrasonic detectors, mag- 
netic detectors, etc. Systems are 
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insensitive to process or conveyor 
line speeds. No exact gearing of 
coupling ratio need be prescribed 
between the processing or con- 
veyor line drive shaft and input 
shaft of the Magdelay. Long life 
is assured by the absence of phys- 
ical contact between the magnetic 
heads and the memory disk. Any 
number of measurement stations 
may be added on a processing or 
conveyor line. Either one or two- 
action or sorting stations may be 
accommodated with Model 1000 
(illustrated). Automation Inc., 
212 Worcester St., Wellesley Hills 
82, Mass. 
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Plastic Pipe Printer 


Company name, trademark, 
tradename, code numbers, etc. are 
printed on polyethylene, vinyl and 
other types of plastic pipe by 
Model 15AE roll printer. Imprint 
is made by precision molded rub- 
ber printing elements, sponge 
backed and mounted on curved 
steel plates. Tension springs hold 
the printing element on the die 
wheel, permitting quick simple 
changeover when imprint require- 
ments change. Fast-drying mark- 
ing compounds, available in numer- 
ous colors, provide clear, durable 
marking on several types of plas- 
tics. 





In a typical installation, the roll 
printer is mounted on the extrud- 
ing equipment, and pipe is im- 
printed before being coiled. Power 
to rotate the machine’s die wheel 
is taken from the coiling equip- 
ment, although it may be driven 
from a separate motor if desired. 
Maximum imprint area is 154 by 
24 inches, with imprint repetition 
every 24 inches or less. Markem 
Machine Co., Keene 60, N. H. 
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Vertical Oscillator 


Automatic spraying of panels, 
boards, strips or other flat pieces 
carried on overhead conveyors is 
possible with vertical oscillator 
unit. Automatic spray guns are 
carried up and down on a ball bear- | 
ing carriage and are controlled 
by adjustable, cam operated valves 
to cut off spray at the end of each 
stroke. The explosion-proof motor 
with variable speed drive is adjust- 
able to synchronize with conveyor | 
speeds. Unit is supported on a § 
heavy steel frame with a provision 7 
for permanent installation. Paasche | 
Airbrush Co., Div., Cline Electric 
Mfg. Co., 1909 W. Diversey Park- 
way, Chicago 14, Ill. 
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Index Fixture 


Used for grinding, milling, 
broaching, boring, drilling, honing, 
checking, staking and assembling @ 
operations, compact index fixture 
is hydraulically operated and elec- 
trically controlled. Device cam be 
synchronized with the automatic 
cycling of a machine; limit 
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switch insures safety in operation. 
The table top is guaranteed flat 
and parallel within 0.0001-inch. 
Unit has no gear, cams or me- 
chanical pawls. The shot pin is held 
in place hydraulically for posi- 
tive positioning of the table on 
any index from three to 120 de- 
crees, and guaranteed to 0.0003- 
inch tolerance, without accumula- 
tion on a 12-inch gaging diameter. 
The fixture is operated with a four- 
way valve and solenoid with a 
spring return. The valve, which 
has a check valve and flow con- 
trol, can be mounted either to the 
fixture or on the machine. Auto- 
mation Mfg. Corp., 8070 Wheeler 
Ave., Detroit 10, Mich. 
Circle 412 on Inquiry Card 





Foil Stamping Press 


Suitable for large quantity pro- 
duction of aluminum foil contain- 
ers, 50-ton capacity Multi-Max 
punch press is designated Model 
0024. A roll feed is mounted on 
the bolster plate to feed aluminum 
foil coil stock 24 inches wide. The 
roll feed has an advance from 0 to 
l¢ inches. Press has a 5-inch 
stroke and operates at a variable 
speed from 60 to 125 strokes per 
minute. Eccentric weight counter- 
balance is installed on the under- 
heath main shaft to counterbalance 
the weight of the ram. Open 
throat design on the press enables 
leeding with a roll feed from front 


lo back. Low center of gravity 
with the underneath pull-down 
louble cranks reduces normal ram 
deflection. Presses are single- 


seared with a working surface of 
) by 24 inches and bed area of 
‘S by 24 inches. Diamond Ma- 
chine Tool Corp., 5111 Coffman- 
Pico Rd., Pico, Calif. 

Circle 413 on Inquiry Card 
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ONE OF A SERIES —depicting guidance ‘Yesterday, Today and Tomorrow”’ 


navigation is a problem 


From the ancient Chinese comes one of the earliest known directional devices. 
Not the magnetic compass of legend, but a mechanical compass with differential 
gears for maintaining a constant south-pointing position. It was used by Yellow 
Emperor Hunag Ti about 2634 B.C. to guide his armies across the vast steppes 
leading to the sunny, fertile lands of the south. 

Many forms of navigation have been developed since, each system requiring 
greater scientific knowledge. One of today’s systems is inertial guidance, a complex 
integration of electronics and servo mechanisms utilizing the best that present 
technology can provide. 

At Bell, problems in navigation or guidance have been answered in many 
ways .. . missile guidance systems . . . a recovery system used in several missiles 

.. and a landing system for aircraft in all types of weather. 

Bell offers an unparalled opportunity to the progressive engineers who desire 
assignments that demand creative thinking. Engineers with a B.S. or advanced 
degree in: 


SERVO SYSTEMS ENGINEERS 
MAGNETIC AMPLIFIER SPECIALISTS qe 
TRANSISTOR APPLICATION SPECIALISTS 


DIGITAL COMPUTER DEVELOPMENT 
SPECIALISTS D 
ELECTRONIC DEVELOPMENT ENGINEERS D 
O/trere 


please contact 
CORPORATION 
MANAGER, ENGINEERING PERSONNEL 


DEPT. D. ; 
P.O. Box 1 Buffalo 5, N. Y. 
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Thread Rolling Machine 


Both right and left hand threads 
can be rolled on bicycle cranks in 
a single, automatic cycle on new 
machine which operates at a rate 
of approximately 120 parts per 
hour including load and unload 
time. Machine consists of a floor- 
type base on which are mounted 
two Precision-Rol units operated 
by a hydraulic subslide assembly. 

In operation, the crank is loaded 
between centers and clamped in the 
work holding fixture. The opera- 
tor then pushes a button to actu- 
ate an oversize Precision-Rol to 
roll the 15/16-inch-24 right hand 
thread. After the unit retracts, 
the standard Precision-Rol attach- 
ment comes into position for roll- 
ing the 7/8-inch-24 left hand thread 
to complete the automatic cycle. 
The right hand thread rolls are 
extra large to clear the driving lug 
on the bicycle crank. Sheffield 
Corp., Dayton 1, O. 

Circle 414 on Inquiry Card 


Imprinting Attachment 


Designed for simple installation 


on any standard wrapping or 
bundling machine, compact at- 
tachment imprints any changeable 
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legend on the wrapper as an in- 
tegral part of a packaging opera- 
tion. Attachment is used for ap- 
plying code dates, flavors, colors 
and other supplementary copy on 
wraps of cellophane, other films 
and paper. 

Imprinter incorporates a _ flexo- 
graphic printing system that uses 
fast-drying liquid inks of any 
color. Units are available which 
provide for either random imprints 
or accurate registration of im- 
prints in any desired location on 
the package. Operation of the 
unit is completely automatic and 
can be synchronized with the par- 
ent machine at any standard pro- 
duction speed. Available in vari- 
ous sizes to produce imprints up 
to 24 inches wide, the attachment 
can be quickly changed for differ- 
ent cut-off or repeat lengths. 
Adolph Gottscho Ine., Hillside 5, 
N.J. 

Circle 415 on Inquiry Card 


Automatic Size Control 


Increased accuracy in stock re- 
moval operations is achieved with 
continuous proportional automatic 
size control. Basically, the control 
consists of a transducer gaging 
head, amplifier, and servodriven 
transmission. As illustrated, parts 
coming from the machine are fed 
through the gaging head by an 
auxiliary feed mechanism. For mul- 
tiple machine throughfeed applica- 
tions, the gage head is mounted 
in line on the parts conveyor. An 
optional size sorting mechanism di- 
rects the sized parts to different 
chutes. 

Illustrated is a centerless rough 
grinding operation on a bearing 
race OD. With an average stock 
removal of 0.010, part size is held 
within the irreducible machine scat- 
ter, +0.0002. Control method 


eliminates the saw tooth pattern 
(graphically recorded) inherent 
with the use of jogging controls. 
Unit measures every piece, and the 
setting of the operating machine 
is influenced by the size deviation 
of each part. Thus, adjustments 
are continuous and are never large. 
Cargill Detroit Corp., 2254 Cole 
Ave., Birmingham, Mich. 

Circle 416 on Inquiry Card 


Processing Tubing 


Combination de-denting and de- 
burring machine makes it possible 
to remove the dent caused by cut- 
offs and to burr as well as chamfer 
or face both ends of a tube simul- 
taneously. Mechanically and hy- 
draulically operated, the high- 
speed machine can de-dent and de- 
burr tubing of 1,-inch to 1 inch in 
diameter and 11% inches to 10 ft 
in length at rates in excess of 3000 
pieces per hour. 


Machine can quickly change from 
one size tube to another by re- 
moval of four screws to replace 
the clamps with the desired tube 
size. Clamps are keyed to posi- 
tion and clamping pressure is 
easily adjusted by nut on the 
toggle. The movable head is 
quickly adjusted by pushbutton 
control of the worm gear reducer 
attached to the head and operat- 
ing on rack and pinion arrange 
ment. Bin loaded parts are auto- 
matically fed to the clamping 
mechanism for work, then auto- 
matically ejected. Tubes in the 
bin are agitated by a cam arrange- 
ment on the heads. Two '2-hp 
variable speed drives with 8.0 to 
1.0 ratios power the spindles. Main 
shaft is driven by a 1 hp variable 
speed drive with infinite adjust- 
ment. Because of its stability, the 
machine can also be used fo! high 
speed centering. Tubco Industries 
Inc., 14211 Manhattan, Oak Park, 


Mich. 


Circle 417 on Inqui'y Card 
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ARTER JIGMATIC 


WILL DO ZO 


YOUR POSITIONING 






@ No stops 

@ No gauge rods 

@ Only SECONDS to change tapes 
* 

* 


MINUTES to set up 


No more than 11 tape holes to punch 


Clinch Nut Hoppers | 
with hopper, track and gravity AUTOMATIC i 
feed, or hopper and tracks with POSITIONING TABLE 
pers automatically feed clinch = 
nuts. Units are available in two - 
ity or power feed. One or two 
tracks can be used on the 18-inch 
be used on the 24-inch hopper. 
Rated output per track ranges 
Feeding system operates on a 
fully enclosed, continuous duty 
for overloads. Gears are mounted per position 
on ball bearing shafts throughout 
and bearings operate in an oil bath. dreds of positions per single set-up 
Hopper has a three-point mount- 


Available as a complete system | TAPE-CONTROLLED i 
power feed, standard rotary hop- 
basic hopper sizes: 18 and 24 Check These Features 
inches, equipped with either grav- eee 
hopper, and up to four tracks can 
from 150 to 250 pieces per minute. 
i motor, equipped with a slip clutch 
for heavy duty service. All gears @ 600,000,000 possible positions. Hun- 
ing for easy instaliation on rough 


@ Automatic magnetic locking 


or uneven surfaces. Feedmatic- | e Accuracy — plus or minus .001” 

Detroit Inc., 26901 W. Seven Mile ann ‘ bie ia 

Rd., Detroit 19, Mich. @ Unidirectional approach at minimum 
Circle 418 on Inquiry Card speed 


@ Simultaneous operation of both 
Pon Type Conveyor coordinates 


Used for conveying heavy items 
Ss ae eat ce The 20x30” [17 4:9 has them all 


slampings, castings, forgings, etc., 
pan-link conveyor features simple 


construction. N ional | 
chain is included in the design. Flat | ARTER GRINDING MACHINE COMPANY 


side skirts serve as links, insuring WORCESTER 5, MASSACHUSETTS 
‘orrect pitch and also serving as Jigmatic Automatic Tape Controlled Positioning Table * Rotary Surface Grinders 
sides 6 Flat Circular Cutter Grinders @ Internal Grinders ® Cylindrical Grinders ® Carbide Tool Grinders 





contain conveyed mate- 


: NTERS OF UNITED STATES AND CANADA 
rill, Another fosturs is the | AGENTS IN INDUSTRIAL CENTERS 0 
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mounting of wheels on an axle rod 
which passes through a set of 
double bushings. Smaller diam- 
eter inner bushings are welded to 
the rear edge of leading apron pan, 
while larger diameter outer bush- 
ings at both sides are welded to 
the leading edge of the following 
pan. 

Construction is advantageous 
when carrying abrasive materials, 
since it eliminates the abrasion and 
rapid wearing of one pan edge 
against another. Coolant fluids 
can also drain out between pans. 
Conveyor housing is a girder-like 
box section, with two pairs of 
longitudinal rails on which the 
loaded and return aprons roll. Mod- 
ular conveyor sections are built in 
standard 10-ft lengths for assem- 
bly to any length required. Apron 
design is flexible, permitting con- 
veyors with one drive unit to op- 
erate horizontally, with ascending 
or descending sections. Hapman 
Conveyors Inc., Kalamazoo, Mich. 

Circle 419 on Inquiry Card 


Double End Machines 


Designed to perform special ma- 
chine type operations such as drill- 
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ing, tapping and other end-cutting 
functions, double end machines in- 
corporate two Model 24 Holomatic 
drill units, a steel weldment base 
and complete air and electric power 
and cycle control systems. Built- 
in cycle control systems are of uni- 
versal design and provisions are 
made for interlocking the opera- 
tion of automatic devices such as 
air clamps, index tables, part 
feeders, etc. with the drill units. 
Holomatic units are flexible tool 
feeding devices using shop air line 
pressures for thrust, and self-con- 
tained sealed hydraulic systems for 
spindle travel control. Rapid 
travel movements, feed rates and 
stroke lengths are all adjustable 
in both the advance and retract 
motions. The maximum § stroke 
length per unit is 4 inches and the 
maximum work capacity is 2 hp. 
Spindle speeds from 190 to 10,000 
rpm are available. Hause Engi- 
neering, Montpelier, O. 
Circle 420 on Inquiry Card 


Rotary Indexing Table 


Designed to handle loads up to 
500 lb, 26-inch heavy duty, air 


operated rotary indexing table 
features a design which avoids 
any chance of overindexing. An 
adjustable hydraulic control as- 
sures cushioned stops under all 
load conditions. Splash lubricat- 
ing system permits all hardened 
moving parts to be fitted to close 
tolerances, providing indexing to 
+-0.0005. Two limit switches are 
mounted on the outside of the table 
for quick and easy adjustment. 
Setup work is simplified by a 
double solenoid valve equipped 
with pushbuttons for rapid change- 
over from automatic to manual op- 
eration. Operating pressures 


range from 75 to 100 lb. Unit 

is available with six to 18 stations. 

Pitt Industries, Carnegie, Pa. 
Circle 421 on Inquiry Card 


Broaching Press 


Radius groove is broached in 
both ends of two different length 
pinion gear blanks at the rate of 
2080 pieces per hour by hydraulic 
broaching press. Operation is fully 
automatic, requiring no operator. 
Blanks are loaded into hoppers on 
each side of the machine, posi- 
tioned and loaded into feed maga- 
zines by vibration, pushed through 
stationary broaches by twin push- 
ers attached to the hydraulic press 
ram, and unloaded automatically 
into ejection chutes. 

Hopper loading can be done au- 
tomatically; the machine will stop 
if the hoppers are empty. Electri- 
cal and hydraulic systems are en- 
tirely self-contained. Compact ma- 
chine is 4 ft deep by 5 ft high by 
9 ft wide. Detroit Broach & Ma- 
chine Co., Dept. 106, Rochester, 
Mich. 

Circle 422 on Inquiry Card 


Housing Processor 


Called the Line-O-Matic, m* 
chine is designed to be mounted 
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into a processing line and perform 
its series of operations automa- 
tically. The machine processes rear 
axle housings for both passenger 
ears and trucks. Any one of three 
different housings can be proc- 
essed with no additional locators 
required. 

The unit handles a welded as- 
sembly on which there has been 
no previous machining. It auto- 
matically pierces, extrudes, ma- 
chines, assembles, loads and un- 
loads. When the part is automat- 
ically loaded into the machine 
from the conveyor line, it trips 
a limit switch, which in turn initi- 
ates the cycle of the machine. The 
part is shuttled to the next station 
and lifted into the fixture, after 
which the shuttle returns. The 
part is located up and down from 
four points on the banjo face. The 
endwise location is taken from 
four points inside the banjo. Angu- 
lar location, as well as up and 
down clamping, is taken just out- 
side the banjo on the tube. All 
locating surfaces are dirt and chip 
free because the locating surfaces 
are upside down. 

At the first workstation, draw- 
ing compound is automatically ap- 
plied and the drain hole is hydraul- 
ically pierced and extruded. The 
drain hole is tapped for a %-inch 
piping plug and the vent hole is 
drilled for a 14-inch pipe plug at 
the second station. At the next 
workstation, Permatex is applied 
to the drain hole and both sides 
of the vent hole are deburred. 
The machine automatically feeds 
and runs the 34-inch pipe plug into 
the drain hole at fourth station. 
In addition, the vent hole is tapped 
for a 14-inch pipe plug. Finally, 
at the last station, the rear axle 
housing is turned over and un- 
loaded onto the conveyor line. 
LaSalle Tool Inc., 3840 E. Outer 
Dr., Detroit 34, Mich. 

Circle 423 on Inquiry Card 


Electronic Printer 


Magnetic core memory storage 
which reduces number of tubes to 
less than 300 has been added to 
high speed electronic printer. 
Printing speeds have been stepped 
Up so that the printer can print 
up to 36,000 characters per minute 
of alphanumerical data and 72,000 
mpressions per minute of strictly 
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SIZE: 
5-1/4" x 5-3/16" x 10” 
5 Pounds 


FOR AUTOMATIC 
PORTRAYAL 







ANOTHER EXAMPLE OF 1. eZeamam PIONEERING... 


The Waterman PANELSCOPE is a custom—built cathode ray tube 
oscilloscope, with simplified operation, and yet available at a low price. 
The PANELSCOPE concept provides for the following: 


@¢ MINIATURIZATION — Panel space required is only 5%” x 5-3/16’ 


— depth is 10” and the weight is less than 5 lbs. The PANELSCOPE 
can be installed in practically any equipment — mobile or stationary 
air, sea, or land — military or commercial. 


SIMPLICITY OF OPERATION — Twist of a single rotary switch 
provides a synchronized pattern of desired incoming signal (up to 11 
circuits) against proper linear time base. This is ideal for monitoring 
and trouble shooting, as it removes the need of fiddling with knobs as 
it is done now on general purpose oscilloscopes. The static controls, 
such as beam, focus, positioning, and graticule brightness are located 
in tube escutcheon. 


CUSTOM DESIGN — A wide variety of — signal amplifiers with 
response from de to megacycles and sensitivities from 5 millivolts — 
synchronized or triggered linear time base generators from %-cycle 
(and lower if need be) to 2 microseconds — can be specified by you to 
fit your needs for particular equipment. 


PARTIAL KIT FORM — The PANELSCOPE comes fully wired 
and tested with chosen signal amplifier, linear time base generator and 
attendant sync. amplifier. The desired signal attenuators, frequency 
and amplitude determining components, and method of synchroniza- 
tion can be installed either by us or by you. 


POWER REQUIREMENT — Less than 10 watts of line power for 
built-in high voltage supply — The required B+ and heater current as 
selected by your requirements. For those cases where B+ and heater 
power is not available, auxiliary power pack can be supplied. 


There is a place in your equipment for Waterman PANELSCOPE, a cus- 
tom built oscilloscope at production prices, although your needs may be but 


one or two. May we have your requirements? 






A 
WATERMAN PRODUCTS 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


MANUFACTURERS OF 


PANELSCOPE* 

$-4-C SAR PULSESCOPE® 

$-5-C LAB PULSESCOPE* 

-11-A INDUSTRIAL POCKETSCOPE® 
12-B JANized RAKSCOPE* 


-12-C SYSTEMS RAKSCOPE® 

14-A HIGH GAIN POCKETSCOPE* 

14-8 WIDE BAND POCKETSCOPE* 
14-C COMPUTER POCKETSCOPE* 
-15-A TWIN TUBE POCKETSCOPE*® 
RAYONIC* Cathode Ray Tubes 

and Other Associated Equipment 

*7. m. REG. 
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Double End 
Trunnion Type 
Machine 


Quill Type Quill Type 
Air Hydraulic Cam Units 
Drill Units 


Center Column 
Indexing Type 
Machine 


Universal Drilling 
Machine for jet 
aircraft components Quill Type 
Lead Screw Hydraulic 
Tapping Units Feed Units 


Vertical Single Unit 
Multiple Spindle | 
Indexing Machine ae = 


Automatic 7 Machine Bases 
Index Tables 


Horizontal and Vertical 


Designing and building automatic production 


machines like those illustrated are a “Hartford” ui A R TF O R D 


specialty. Years of experience have proven that ; 
dependable high production and economy can fOr iL 
best be brought to the user by means of standard 
machine components. 
MACHINE TOOL DIVISION 
THE HARTFORD SPECIAL MACHINERY CO. 
28511 HOMESTEAD AVE., HARTFORD 12, CONN. 


Now Hartford Special offers these production 
lested components to users for machines of their 
Own construction. 


Hartford also makes automatic Thread Rolling 
Machines, Special Machinery and the world famous 


Consu/t Hartford engineers for either — completely 
tooled machines or components. 


Super-Spacer. 


AtposeaT cn 
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numerical characters. Printer is 
supplied with 51 characters per 
print-wheel font. These include 26 
letters of the alphabet, 0 to 9 nu- 
merals, and 15 special characters 
such as #, &, etc. Unit consists of 
the printer, magnetic storage and 
power supply cabinets and mag- 
netic tape handler. Tape handler 
is included, since to fully utilize 
speed capabilities of printer a high 
speed input source is necessary. 
Data can be fed into the printer 
from punched or perforated tape 
handlers or directly from a high 
speed digital computer. Printer is 
primarily intended for use where 
high speed printing of extensive 
data is required. Common busi- 
ness applications include produc- 
tion schedules, sales records, etc. 
Scientific applications would in- 
clude tabulation of measurement 
data, and ballistics tables. Potter 
Instrument Co. Ine., 115 Cutter 
Mill Rd., Great Neck, N. Y. 


Circle 424 on Inquiry Card 





Silk Screen Press 


Operating on a conveyor prin- 
ciple, multicolor silk screen press 
features an automatic stop motion 
which can be set to permit the 
movement of the carrier platforms 
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in single or multiple order over 
the color screens. This stop action 
also insures hairline registration. 

Printing of cloth or other porous 
material is made practicable when 
the automatic stop motion is set 
for single order movement. For 
paper or other hard substance 
printing, the drying factor (built- 
in infrared oven) must be utilized 
after one color is printed and be- 
fore the next color is applied. The 
automatic stop motion feature is 
preset to work in the desired mul- 
tiple movement in order to facili- 
tate screening on these materials. 
Automatic two - way squeegee 
action which can be adjusted to 
light or heavy pressure, according 
to the job requirements, works in 
conjunction with the platform 
movement order. 

By using the conveyor system, 
additional work units can be placed 
upon the conveyor to receive the 
first color. When all the plat- 
forms have passed through the 
color screens and dried, every 
fourth unit will be a finished one 
and can be removed and replaced 
by a new work unit for the first 
color printing. 

Entire operation is controlled 
through the use of pneumatic 
power and is adaptable for use on 
any screenable surface from tissue- 
thin paper up to 6-inch thicknesses. 
Under normal operating conditions, 
the press will produce from 300 
to 650 four-color prints per hour. 
American Automation Inc., 175 W. 
Jackson Blvd., Chicago 4, IIl. 


Circle 425 on Inquiry Card 


Automatic Stud Driver 


Designed to meet the demand 
for a smaller version of the six- 
head and 12-head automatic stud 
drivers, Model SD10-2 unit is 
easily adaptable to from one to 
three heads. Heads can be changed 
to a new pattern quickly, using 
spacer bars. Since the heads can 
be spaced as closely as 214 inches 
center to center, they are easily 
integrated into automated index 
tables or conveyor lines. 

Heads are individually driven by 
145-hp motors, ac or dc, or air 
torque, and are fitted with air- 
draulic or hydraulic connections. 
Units are equipped with an elec- 
trical cabinet, vibratory four-track 
stud hopper, and either airdraulic 


or self-contained electric-hydraulic 
unit. Self-operating chucks, which 
are positive in drive, grip and re- 
lease the studs without screwing 
out the driven studs. Syracuse 
Special Machine Co., Inc., 2900 E. 
Erie Blvd., Syracuse 3, N.Y. 


Circle 426 on Inquiry Card 





Elevating Transfer Unit 


Designed to transfer long cylin- 
drical parts from one production 
machine to another, Mode! 4000 
elevating transfer conveyor & 
cepts parts in a rolling position 
from the discharge chute of the 
first machine, elevates them and 


delivers them to the magazine of J 
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the next production machine. Con- 
yeyor operates at a delivery rate 
adjusted to that of the second pro- 
duction machine and is equipped 
with a bank control which shuts 
off the first machine if it is feed- 
ing faster than the second machine 
can handle parts. 


Model 4000 handles cylindrical 


parts from %% to 144 inches in di- 
ameter and up to 12 inches long. 
Power is furnished by a 14-hp, 
290/440v motor through a vari- 
able speed drive. Feedall Inc., 
Willoughby, O. 

Circle 427 on Inquiry Card 





Gear Gaging & Sorting 


Featuring compact, standardized 
lesign for a wide range of gear 
sizes, Model GRD automatic gear 
gaging, sorting and machine tool 
control unit can be adapted to the 
checking of individual spur or heli- 
cal gears up to 3 inches in diameter 
ind 3 inches wide. Machine is 
available in types that will check 
and sort production gears for both 
size and helix angle accuracy, or 
size or helix angle only. Machine 
wil shut down gear production 
machine tools automatically after 
‘ Specified amount of rejects of a 
Specific type are gaged. Indicator 
ights tell the type of reject which 
aused the machine shutdown. 

Complete gaging machine con- 
‘ists of a motorized gaging and 
‘orting unit through which the 
Bears are fed one at a time auto- 
matically from an inclined feed 
nute, a stand that supports the 
caging unit and reject pans, a 
‘eparate electrical panel and an 
individual] pushbutton and indica- 
‘or light control box. The panel 
and control box can be mounted 
“ther near the machine or at some 
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remote location. 

Illustrated machine checks 1- 
inch diameter, 5/8-inch wide, 18- 
pitch helical pinions. Gaging unit 
is an iron casting having the 
master gear gaging unit and in- 
dicator mechanism mounted on one 
side of a vertical face and enclosed 
with a hinged cover. Electrical 
terminal strips, solenoids and 
motor drive are on the opposite 
side of the vertical face. National 
Broach & Machine Co., 5600 St. 
Jean Ave., Detroit 13, Mich. 


Circle 428 on Inquiry Card 


Platen Conveyor 


Designed for precise synchroniza- 
tion for integrated operations and 
completely adaptable to automa- 
tion lines, expansible platen con- 
veyor is used for assembly, inspec- 
tion and other processing. Convey- 
or features jig drilled interchange- 
able 10-ft sections; 36, 38 or 40- 
inch working heights; 12-inch long 
steel platens, each providing 121% 
inch wide working area; 4000-Ib 
chain pull; continuous variable 
speed range from 100 to 300 ft per 
hour; overload cut-out clutch; lub- 
ricated ways and bearings; start- 
stop-reverse pushbutton control 
panel; right or left hand offset 
drive, as specified; parts-pan sup- 
port rail; and stationary or index 





fixtures. Optional features avail- 
able are: In-line or vertical drive; 
automatic lubrication; intermittent 
or index motion; special speed 
ranges; platens in specified sizes; 
specified lengths, heights, widths 
and speed ranges; arrangements 
for automatic indexing of fixtures; 
clamping and unclamping of parts, 
plus loading and unloading devices 
of all types. Standard conveyor 
model is available in lengths up 
to 100 ft. Visi-trol Engineering Co., 
9345 Hubbell, Detroit 28, Mich. 
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Instrument Systems 
ENGINEERING 


Qualified engineers and de- 
signers — Electrical, Chemi- 
cal, Mechanical — expe- 
rienced in instrumentation 
design for the petroleum and 
petrochemicals industry, can 
broaden their professional 
responsibilities in our Chem- 
ical Engineering Department. 


Assignments include the ap- 
plication of automatic con- 
trol principles to a variety of 
plants from complete inte- 
grated refineries and chemi- 
cal processing centers to in- 
dividual process units of all 
types. Work includes engi- 
neering of instrument sys- 
tems, the selection, specifi- 
cation, and inspection of 
components, and startup of 
completed plants. 












Top salaries, fine facilities, 
profit - sharing retirement 
plan. Write to the head of 
our Personnel Department, 
Mr F B Stratford. 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 

















Consultants Constructors 
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MODEL 2020 


The Freed Model 2020 Preset Counter is 


~ d. 

Cold cathode counting and trigger tubes. 
with simplified circuits, are used througheut 
which assure years of trouble-free counting 
service and low-power consumption. 

1 is « single preset 
ie of contro any operation 


ber from 1 to 3, may be preset on the 
4-digit selector switches. the preset 
total has been reached, the counter will 
provide an output pulse and close contacts 
on a relay. outputs may be used 
simuliancously or separately to stop ma- 
chines, actuate control signals, or trigger 
additional equipment. 


SPECIFICATIONS 


Maximum Count: Pulse output 
Four digits — 9,999 $0 volts 
Maximum counting Size: 


rate: 8x 6x l2 inches 
300,000 counts Weight: 
per minute ll pounds 
Input Sensitivity Power: 
and Waveform: 25 watts 
Not critical 105-125 volts 
Outputs: 50-60 cycles 
Relay contact Price: 
Amperes $425.00 


Freed also manufactures Totolizing. 
Preset, and Batching Counters 
Giccolae eatinting Galiiiie tn oturtee 
these counters to your specific applicetens. 


FREED TRANSFORMER C0., INC. 


1705 Weirfield Street ' 
Brooklyn (Ri wood) 27. N.Y ; 
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No Commutators, No Rings, No Brushes, 
No Rotating _— the NEW ac 


DYNANATIC 


cities Speed Drives 


DD ynamatic stationary field couplings are the simplest drives so 





far devised to provide infinitely adjustable speed from an alter. 


nating current source. The absence of rotating coils, brushes, slip 


rings, and commutators in this design holds wear and main- Tape 

tenance to an absolute minimum. Dynamatic electronic or mag- Four 

: ' ' as ; , ries of 

netic amplifier controls, in combination with these drives, pro- an 

vide wide latitude in operating functions. all pus 

pedals. 

a lengt 

Check these Outstanding Advantages: automa 

next de 

Accurate speed control « Wide speed range e Low power losses able for 

| e Simple construction « Rapid response * Remote control Mm’ “! 

Dynaspede® Stationary Field ; : . . ind lem 

: . e Quiet, efficient operation « Low maintenance costs mn whi 

Coupling, with Integral Motor trated) 

, , ; glass f 

Ajusto-Spede® Drives: Air cooled, stationary field eddy- . al 
current couplings mounted integrally with D-flange open drip f. / a 
V. Mai 


proof squirrel cage motors are available in capacities from 1 to 
75 HP. Units of the same design and capacities are also available 


without motors. 


Dynaspede’ Drives: Liquid cooled, stationary field cou- 
plings mounted integrally with D-flange squirrel cage motors are 
available in capacities from 3 to 75 HP. Motor types available 
are drip proof, splash proof, totally enclosed fan cooled, and 
explosion proof. The coupling is totally enclosed. Separately 
mounted couplings are also available in capacities from 3 to 


2500 HP and larger. Stationary Field Coupling for Photo 
use with Separately Mounted Motor 





Desig: 
Send for Detailed Information on these New ae 
Stationary Field Couplings and Drives r use 
“4 COl 
fecting 
——————— DYNAMATIC DIVISION———_ oo 
MANUFACTURING COM! a Y oe 
3307 FOURTEENTH AVENUE KENOSHA, WISCONSIN 
AUTOM AN 
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Parts, elements and devices designed for creating more automatic systems 


Tape Dispensers 


Four models are included in se- 
ries of fully automatic, air-operat- 
ed tape dispensers which eliminate 
all pushbuttons, levers and foot 
pedals. When the operator removes 
a length of tape, a limit switch 
automatically sets in motion the 
next delivery cycle. Units are avail- 
able for all types of pressure sensi- 
tive tape in widths up to 4 inches 
and lengths to 21 inches. Materials 
nm which Model AFET-822 (illus- 
trated) is used include filament, 
glass fiber, cloth, heavy paper, 
plastic film, cellulose, acetate fiber 
tapes, ete. Air Fixtures Ine., 202 
W. Main St., N. Manchester, Ind. 

Circle 430 on Inquiry Card 
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Photoelectric Relays 


Designed to provide a compact, 
«l-contained adjustable pickup 
e use with other ESS controls 
~ counters, Model RFU-7 re- 
‘ecting type relays are used in in- 
‘ecting, sorting, counting and 
“ntrol applications where the dif- 
ference in reflected light differen- 
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_ light. 


For detailed information and literature, use card page 17 


tiates acceptable and reject condi- 
tions. Relays are widely used in 
packaging, printing, assembling 
machines, etc. 

Position of the light source and 
photounit is adjustable as to angle 
and reflection of spot distance. 
IRC series relays contain the con- 
trols for adjusting the light in- 
tensity and also the photounit sen- 
sitivity. With these controls, the 
relay can be triggered to act at 
any desired threshold of reflected 
ESS Instrument Co., 96 S. 
Washington Ave., Bergenfield, N.J. 

Circle 431 on Inquiry Card 


Rotary Actuators 


Used for indexing, positioning, 
transfer mechanism, valve actuat- 
ing, ratchets, gate opening, dump- 
ing, cam actions, mixing, power 
takeoffs, tumbling, automatic con- 
veyor stops, breech locking, rolling, 
clamping and lifting, rotary actu- 
ator features full 360-degree ro- 
tation and positive stopping at any 
position. Device is a self-contained 
power unit designed to operate on 
air, gas, water or oil pressure. It 
delivers a fast and positive rotary 
motion by means of a piston and 
simple internal helix. 

There is no bypass leakage or 
pressure loss, and because of the 
internal helix, the work load is 
firmly held in position and cannot 
back off under reverse _ tension, 
shock or vibration, even if a com- 
plete power loss occurs. Through 
use of antifriction thrust bearings, 
it is possible to operate the actu- 


ator on presures from 5 to 500 
psi. Actuator is available with 
built-in valving or with attached 
pump, motor and reservoir, or all 
of the foregoing. Carter Controls 
Inc., 2800 Bernice Rd., Lansing, IIl. 

Circle 432 on Inquiry Card 


Hole Detector 


Quality control device, called the 
Void Detector, is designed for the 
detection of minute or large holes 
in any material which is electrical- 
ly nonconducting. Standard mod- 
el tests materials such as paper, 
plastic and rubber up to 0.025-inch 
thick and records holes 1/64-inch 
in diameter and larger. Detecting 
and recording system includes the 
use of a one, two or three-position 
indicator unit connected electrical- 
ly to feeler brushes. 

Feeler brushes are attached to 
the roll, plate or bar which is 
processing the dielectric material. 
Whenever a void in the material 
passes between the feeler brush 
and the grounded roll, plate or 
bar, a low voltage pulse is trans- 
mitted to the indicator unit where 
it is measured and recorded. A 
sensitivity adjustment permits the 
differentiation between hole sizes 
to be detected. Two and three-po- 
sition instruments not only record 
all holes and count them, but also 
indicate the sections in which the 
holes appear. Viking Instruments 
Inc., East Haddam, Conn. 

Circle 433 on Inquiry Card 
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Compact Controller 


Used for multiple circuit hy- 
draulic power and sequence con- 
trol, Hydra-Cam consists of a 
series of hydraulic power cylin- 
ders, each connected to an indi- 
vidual closed hydraulic circuit. 
Each cylinder is equipped with a 
power piston driven by one of a 
series of cams mounted on a com- 
mon shaft. The cam shaft is pow- 
ered through a two-speed trans- 
mission. 

By varying the characteristics 
of the individual cams, any timing 
and sequence or overlapping of 
motions is obtainable, as well as 
any length of stroke within power 
cylinder limitations. Feeds, chuck- 
ing, clamping, loading, unloading, 
gaging, etc. are some of the func- 
tions available for boring, broach- 
ing, grinding, milling, drilling, 
welding assembly and other ma- 
chines which combine two or more 
operations in timed relationship. 
Any type motion can be produced, 
such as constant velocity or har- 
monic. Cycles can be as fast as 
one per second. Two-speed drive 
provides for both the work and 
idle cycles. Earl A. Thompson 
Mfg. Co., 1300 Hilton Rd., Fern- 
dale, Mich. 

Circle 434 on Inquiry Card 


Nylon Wheel Chain 


Used for a variety of materials 
handling operations, overhead con- 
veyor chain combines nylon wheels 
and stainless steel bearings. Nylon 
wheels running fully enclosed on 
steel track provide quiet opera- 
tion. Where moisture is a prob- 
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lem, stainless steel bearings and 
the nylon wheels eliminate bear- 
ing corrosion. Because no lubri- 
cation is needed on the bearings, 
nylon wheel chain is ideal for food 
handling operations. Chain is re- 
sistant to most common organic 
solvents, alkalis and most organic 
acids. Materials Handling Div., 
Richards-Wilcox Mfg. Co., 438 W. 
Third St., Aurora, IIl. 

Circle 435 on Inquiry Card 


Oil Immersed Solenoid 


Long life and good performance 
characteristics are features of sol- 
enoid which is oil immersed and 
individually sealed to avoid dif- 
ficulties of contamination of the 
immersion oil by sludge and de- 
structive foreign materials. 

Sealed unit is equipped with 
plug-in contacts and is easily in- 
stalled. It is securely anchored in 
working position by four captive 
bolts. Manual operation of the sol- 
enoid for machine setup is accom- 
plished by means of a sealed pin 
in the case top. Solenoid is shock 
mounted in two directions and op- 
erates 35 to 50 degrees cooler than 


' standard models. Detroit Coil Co., 


2435 Hilton Rd., Ferndale, Mich. 
Circle 436 on Inquiry Card 


Sealed Relays 


Applicable in the aircraft, au- 
tomation and electronics fields, 
hermetically sealed, moisture and 
dust proof selector switches and 
stepping relays are protected from 
the effects of salt spray, fungus 
and humidity. Both are hermeti- 
cally sealed in an inert atmos- 
phere of dry nitrogen with a slight 
addition of helium tracer. 

Illustrated relay qualifies for re- 
quirements of shock, vibration, 


high and low temperatures, and ae- 
celeration. Package is available 
in several standard enclosure sizes, 
Standard hermetically sea] ed 
switches are available with a maxi- 
mum of four wafers and 105 pins 
in the header. Devices are capable 
of many switching combinations. 
G. H. Leland Ine., 123 Webster St., 
Dayton, O. 

Circle 437 on Inquiry Card 
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Remote Electric Counter 


Designed with a positive clutch 
drive that permits it to record up™ 
to 200 weighings per minute, re- 
mote electric counter permits the 
user to tabulate and record 4 
weighing process from any poin 
in the plant. It can be used te 
keep production records, as well as 
to tabulate customers’ orders. 

Counter’s high recording rate 18 
attributed to the speed and ac 
curacy of the clutch arrangement, 
which prevents double count eve 
when the counter is actuated by 
chattering contact or a washing 
mercury switch. Two models aré 
available. Model 31-41 has twé 
rows of digits, one for an accumu 
lative total and one for individu: 
weighings; Model 31-42 record$ 
only individual weighings. Rich 
ardson Scale Co., Van Houten Ave. 


Clifton, N.J. 
Circle 438 on Inquiry Co 
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12-SPINDLE 
polishing stand control 


. 
| 


features magnetic amplifiers for 
automatic load compensation 


This Gemco Custom Console enables pre-setting of 12 buffing 
wheel loads; it saves delays and wasted time by eliminating 
frequent adjustment to compensate for wheel wear. 


On a new set-up, the operator adjusts each spindle load from 
dials on the console. Indicating meters read spindle currents. 
Key to successful operation is the new Gemco-engineered mag- 
netic amplifier, shown dis-assembled at right. It requires no 
maintenance; has no tubes or moving parts; features exceptionally 
long life. The master panel contains 12 such amplifiers, along with 
starters for all heads and all spindle feed motors. 

An endless conveyor moves parts under each spindle. Once 
every conveyor cycle, the current load on each spindle is com- 
pared with the pre-set optimum on its magnetic amplifier. If the 


current is too low, the amplifier causes the feed motor to feed WHAT’S YOUR CONTROL 
in the wheel to increase the load back to optimum. PROBLEM? 


Gemco designs and builds special controls 
and systems for all industries, including 
automatic machining, materials handling, 
parts testing. For specialized control needs, 
CUSTOM CONTROLS bring your problems to the control spe- 


cialists. 


EMCO ELECTRIC COMPANY 25681 W. EIGHT MILE RD. DETROIT 19, MICH. 
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Solid Shaft Motor 


Designated Type HV, newly de- 
signed vertical solid shaft motor 
features compact construction for 
its horsepower rating. Motors are 
currently available from 1 to 10 
hp and will soon be available up 
to 30 hp. Type HV vertical shaft 
connection for directly applied 
power simplifies hookup and unit- 
izes the motor with the driven ma- 
chine, insuring positive alignment 
and quiet operation. 

Lubriflush system in the motor 
provides a large volume of fresh 
grease to surround the bearings. 
By injecting the grease transverse- 
ly through the bearing, the old 
grease is completely purged. U.S. 
Electrical Motors Inc., Box 2058 
Terminal Annex, Los Angeles 54, 
Calif. 

Circle 439 on Inquiry Card 





Limit Switches 


Designed for aircraft, machine 
tools, appliances, vending ma- 
chines and other in-plant uses, 
Type 10 series limit switches offer 
movement differentials less than 
0.0005-inch for use in operations 
requiring extreme sensitivity. Ser- 
pentine switch mechanism reduces 
the problem of switch fatigue and 
assures positive actuation of equip- 
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, of taps up to this capacity. 


ment. Since the switches have no 
pivot points, they have no dead 
center and no flickering. 

Type 10 series has a 15-amp rat- 
ing; a 20-amp rating heavy duty 
type is also available. Seven types 
of plunger, spring and lever actua- 
tors are illustrated (from bottom 
left to top right): Pin plunger; 
spring plunger; roiler lever; rigid 


lever; leaf spring; roller leaf 
spring; and panel mount. Licon 
Switch & Control Div., Illinois 


Tool Works, 2501 N. Keeler Ave., 
Chicago 39, IIl. 
Circle 440 on Inquiry Card 





Lead Screw Tapping Unit 


Designed to operate in any posi- 
tion, compact lead screw tapping 
unit has_ self-contained cycling, 


drive, electrical and safety fea- 
tures. Unit measures 11 inches 
wide, 17 inches high and 23% 


inches long, and will drive a %- 
inch tap in cast iron, or a group 
Tap- 
per has 4-inch spindle travel mak- 
ing it ideal for multiple station ar- 
rangements on fixed or indexing 
tables. 

Built-in electrical relays allow 
automatic or manual cycling. Each 
unit is provided with its own con- 
trol panel and is capable of 30 re- 
versals per minute. To avoid tool 
breakage in the event a tap hits a 
blind hole, the unit has a built-in, 
automatic safety clutch and 
spring-loaded spindle that auto- 
matically protects the tool and at 
the same time warns the operator 
and returns the spindle. Johnson 
Drill Head Co., 23rd Ave. & 20th 
St., ,Rockford, Ill. 
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autom 
Electropneumatic Valve |§ ""° 
mittec 
Recommended for noiseless con- forma 
trol of air conditioning damper used é 
motors, as well as for control of select 
pneumatic motors and valves on that 
industrial equipment, electrically made 
operated air valve does not talk my PU 
hum or chatter. Closely held) Bendis 
spring, armature, guide and ma- F man V 






terial tolerances prevent ac ~ 

and other noise usually present in 
such controls. : 

When electrically energized, the 
valve will pass full air at supply ¥ 
pressures up to 25 lb. When not® 
energized, the valve will waste air} 
from its outlet port and close thef 
inlet. A built-in manual adjust-§ 
ment permits the valve to pass air 
when the coil is not energized. The® 
60-cycle coil can be supplied for® 

voltages of 115, 208, 230 or 440. 
Powers Regulator Co., 3434 Oak-7 
ton St., Skokie, Ill. 
Circle 442 on Inquiry Cord 




















Sensi 



























Desig 
fine in; 
HD-8 Si 
extreme 
through 
quires , 
externa, 

contact 

erate, 
° ° Relay 
Digital Gaging System =F ur «. 

am 
Used in the petroleum and aa 
process industries, new simplified Device « 
digital gaging system remotel) ha an 
measures liquid levels in how ternal 
farms of any size over 4 single Sufficien 
wire pair of any length leading ‘Qi yi, He 
the tank farm area. The operatoMa s,.., 
of the tank gage receiv’! selects relay re 
the tank he wishes to neasure kms. Eh 
causing the selected tank to bes" 3) J... 
automatically to trams! te & NY. 
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, group of lamp registers on the 
left of the panel. Following this, 
in light register groups to the 
right, a reading of the liquid level 
in the tank in feet, inches and frac- 
tions of an inch appears. 

The tank gaging system will 
read liquid levels to 64 ft in \%- 
inch increments. The system will 
read and hold, or scan tank farms 
gutomatically. Average tempera- 
ture can be determined and trans- 
mitted with the liquid level in- 
formation. Cyclic timers can be 
ysed also to make readings at pre- 
selected times. Coding is such 
that recorded readings may be 
™ made into an electric typewriter or 
"on punched cards. Pacific Div., 
Bendix Aviation Corp., 11600 Sher- 
man Way, N. Hollywood, Calif. 

Circle 443 on Inquiry Card 
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ensitive Power Relay 


Designed to prevent damage to 
fine instrument control contacts, 
HD-8 sensitive power relay allows 
| tremely low surge current 
B through the actuating coil. It re- 
quires only 0.0035 amp from an 


xternal contact (thermometer, 
contact meter, probes, etc.) to op- 
trate. 


Relay load rating is 60 amp at 
li5v ac; 35 amp at 230v ac; 12 
amp at 440v ac on motor, general 
birpose or tungsten lamp loads. 
Device employs an energizing coil 
a resonant circuit so that the 
*xternal contact need only carry 
sufficient power to detune the cir- 
= Hermetically sealed mercury- 
“mercury contact design of the 
"ay reduces maintenance prob- 
‘ms. Ebert Electronics Corp., 212- 


4 
“ ame a Ave., Queens Village 
®, NY, 
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‘Metal cleaning can 
be Automated, too! 


Don't pyramid your production 

costs by using hand-operated metal 
cleaning methods. Detrex cleaning 
equipment can be built right into your 
automated line, thus eliminating slow 
and costly manual labor. In fact, Detrex 
has been building automated 
degreasers and washers for years. 


Keep your metal cleaning processes in 
step with the rest of your production. 
Rely on Detrex quality and experience 
to maintain the pace. Mail the 

coupon for complete information on 
Detrex equipment or check your 
Sweet's Plant Engineering File. 


[) | am interested in automating my ____degreasing _washing operation. 


(] Please send literature on standard Detrex equipment. 
NAME_____ 
a 
ADDRESS 


CITY __ZONE OE 
a DEPT. A-819 


CHEMICAL INDUSTRIES, INC. 


BOX 501, DETROIT 32, MiCHIGAN 
DEGREASING SOLVENTS + WASHERS -: 


ALKALI 
PHOSPHATE COATING PROCESSES 


DEGREASERS 
AND EMULSION CLEANERS ° 
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Bin Level Control 


Through use of curved Lucite 
rods to conduct light around cor- 
ners, No. A-135-134 photoelectric 
control unit brings reliability to 
bin level control of granular ma- 
terials, flasks, powders and small 
dry solids of all kinds. The rods 
conduct light from the light source 
lamp to the photoelectric tube, both 
of which are mounted in a single 
sensing head. 

When the material level rises 
and covers the Lucite rods, light 
from the lamp is cut off from the 
photoelectric tube. For low level 
control, a light-energized unit is 
used with the remote sensing head. 
For high level control a dark-ener- 
gized unit is used. Both control 
units have fail-safe circuits in that 
failure of a lamp or tube causes 
the control to energize. Autotron 
Co., Box 722-RR, Danville, Ill. 

Circle 445 on Inquiry Card 





Double-Solenoid Valve 


Four-way, four-port and four- 
way, five - port pilot - operated, 
double-solenoid controlled air valve 
is designated Model 2441-500. 
Valve utilizes a spool type pilot. 
By momentarily energizing one 
solenoid, the spool is moved and 
the main valve shifted. The main 
valve stays in this position until 
the other solenoid is momentarily 
energized and it then shifts back 
to the original position, providing 
a safety factor since the valve will 
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not reverse in case of an electrical 
failure. 

Device features waterproof and 
airtight solenoid enclosures and 
recessed pins to operate the valve 
manually without removing cov- 
ers. Model 2441-500 is available 
in several sizes. Automatic Valve 
Co., 37415 Grand River Ave., 
Farmington, Mich. 

Circle 446 on Inquiry Card 





Sampling Switch 


Used for telemetering, display 
systems and programming, Type 
AA sampling switch features two 
poles with 24, 30 or 32 contacts 
per pole and sampling rates up 
to 6 rps. Special construction al- 
lows manual phasing of both poles 
through 360 degrees. Both poles 
may be manually phased during 
operation. 

Switch will operate efficiently up 
to 175F and under a wide range of 
shock and vibration conditions. It 
weighs 26 oz including the 115v, 
60-cycle motor. Applied Science 
Corp. of Princeton, P. O. Box 44, 
Princeton, N. J. 

Circle 447 on Inquiry Card 





Pressure-Ratio Computer 


Compressor inlet and _ outlet 
pressures are measured and their 
ratios simultaneously calculated by 
pneumatic pressure - ratio com- 
puter. Pressure-ratio is a variable 
which must be regulated in order 


to prevent flow instability or surge 
in exhauster, compressor or blow- 
er control systems. Model PR-9 
indicates pressure-ratio on an ipn- 
tegral scale and generates a pneu- 
matic signal proportional to pres- 
sure-ratio for use in a 
system. 

Computer is available for appli- 
cations in ranges of static pres. 


control 


sures of from 0 to 10 psia up to ‘ 
0 to 400 psig. Available for com. | 


puting on a gage or absolute pres- 
sure basis, the device can also be 
supplied with either a zero base 
or suppressed scale indication. 
Pneumatic output signal can be 


used for control within the norma]! | 


distance of pneumatic 
sion, since the pneumatic output is 
proportional to the ratio. Remote 
recording or indication of the ratio 
can supplement the local mechan- 
ical indication within the computer 
Hagan Corp., 323 Fourth Ave. 
Pittsburgh 22, Pa. 
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Potentiometer 


Equipped with a 
transmitter which sends a 3 to 15 
psi signal proportional to the meas- 
ured variable, electronic potenti- 
ometer transmits pneumatic sig- 
nals. Dynamaster pneumatic trans- 
mitter is available in either poten- 
tiometer or bridge circuits, and will 
measure any variable which can 
be translated into an electrical 
quantity. It then converts the 
measurement into a universal 3 to 
15 psi pneumatic signal for trans- 
mission to a remote pneumatic in- 
dicator or recorder, or automatic 
controller. Thus, it is possible to 


present measurements such as 
speed, viscosity, pH, resistance, 
smoke density, current and volt- 
age, frequency, and conductivity 
on the miniature pneumatic recelv: 

conven- 


ers, along with the mor 
tional measurements of !!ow, 
sure and temperature. Bristol Co. 


Waterbury 20, Conn. 
Circle 449 on 


pres- 
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Force Transducers 


Improved accuracy and addition- 
al ranges are features of Series 
140 force transducers. Combin- 
ing the proving ring and differen- 
tial transformer principles, trans- 
ducers provide an electrical out- 
put voltage that is precisely pro- 
portional to applied force, and ex- 
hibit high stability of calibration. 

Available in 11 models with 
ranges from +10 to +100,000 Ib, 
units are accurate to 0.5 per cent. 
Excitation frequency range is 60 
to 10,000 cps. Maximum sensi- 
tivity is 40 mv per volt at rated 
load. Accessory instrumentation 
for remote indication or recording 
of static and dynamic outputs is 
available. Daytronic Corp., 216 S. 
Main St., Dayton 2, O. 

Circle 450 on Inquiry Card 





Heavy Duty Thermostat 


Two independent electrical cir- 
cults can be controlled simultane- 
ously with Series 22000 dual-con- 
‘tol Thermoswitch. Thermostat 
consists of a liquid filled sensing 
element, containing a_ sensitive 


bellows and push rod assembly 
Which 


actuates two _ precision 
miniature Snap switches mounted 
the head. Each switch may be 
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iting, any stroke! This is 
100% expansion in plant capacity, 3 shift operations, 
exclusive CARTER design which permits off-enelf aseornbly fi trode 
standard parts. 
This is the way we can and do serve our customers, regularly, day in 
—day out. We will serve you the same way. Call on us today 
for IMMEDIATE DELIVERY. 


BUILT-IN AIR CLAMP : i 
VALVE TYPES CE crunoens CARTER Cylinders feature: 
aE] Fe STRENGTH - DURABILITY — Precision 


‘onue 


Bra” ® 


‘Gian FILE OF suLLETINS 


All the details you need. Prices, 
specifications, spare parts infor- 
mation. Send for your complete 
file today. 


yy Se. 


honed heavy wall tubing . . . 10 to 1 
safety factor. . . heavy duty chrome 
plated rod as standard. Long life, leck- 
proof performance. 


SIMPLICITY OF DESIGN — Integral cast 
steel head and mount united with cylinder 
wall by means of key type lock ring. 360° 
orientation of pipe ports. Leakproof 
construction. 


EASY MAINTENANCE — Easily disassem- 
bled. Replacement of parts is simple, 
quick. No skilled help needed. Cartridge 
Rod Bearing allows on-the-job replace- 
ment without disassembly of cylinder. 


SPACE SAVING ADVANTAGES — No 





=r bolts, no tie rods... Carter’s compact 
AIR 750 LB. 1500 LB. i t li t 
CYLINDERS MYDRAULIC HYDRAULIC design of both cylinder and mount saves 
40% in space. 


tte 


AIR VALVES « HYDRAULIC CYLINDERS 
SPECIAL CONTROLS 


AIR CYLINDERS -« 
ROTARY ACTUATORS -« 
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connected to operate a separate 
electrical circuit. 

Thermostat can be specified to 
operate over one of three service 
temperature ranges: —75 to 125F, 
25 to 225F, and 100 to 300F. A 
differential setting arrangement is 
also available. Applications for 
the thermostat include control of 
heating and cooling equipment in 
a constant temperature process; 
step control of a protess to actu- 
ate various dampers, valves, recir- 
culating lines, etc. in response to 
two critical temperatures; control 
plus high-limit cutoff or alarms, 
or any other application in which 
separate control or detection ac- 
tions are desired at two tempera- 
tures. Switches are available to 
handle up to 20 amp at 125 or 
250v ac, or 10 amp at 125v dc. 
Fenwal Inc., Ashland, Mass. 

Circle 451 on Inquiry Card 





Input Counter 


Applicable to all types of indus- 
try where the total count of daily 
production is required from more 
than one line, MC multichannel in- 
put electronic counter records an 
accurate count of any number of 
production lines. In operation, a 
separate photohead is located on 
each line where the count is to be 
picked up. As each object breaks 
the photobeam, a pulse is recorded 
in the MC, which in turn relays the 
pulse to the counter. Should the 
photoheads be interrupted simul- 
taneously, the count will still re- 
main accurate, due to the antico- 
incidence feature of the unit. 

Model MC provides a method for 
high speed batching by allowing 
any number of conveyors to ac- 
cumulate into one common collec- 
tion point. Unit is also adaptable 
to accumulating production in- 
formation where several sources 
of the products are involved. Elec- 
tronic Products Div., Post Ma- 
chinery Co., Beverly, Mass. 

Circle 452 on Inquiry Card 


108 








Hydraulic Valve 


Used in missile launching sys- 
tems, heavy-duty, two-position 
solenoid controlled hydraulic valve 
is actuated by continuous duty, 
long life, balanced rotary solenoids 
and operates on 95 to 125v, 60 
cycle, single-phase ac power. Valve 
is equipped with moisture proof 
housings and can be left continu- 
ously energized in 165F ambient. 
Shaded poles are used to reduce 
ac hum. 

Lapped, hardened rotor and 
sleeve assembly affords low leak- 
age, insensitivity to dirt, low fric- 
tion and low flow forces. Valve 
has no reciprocating components. 
All moving parts are rotary and 
dynamically balanced. Unit oper- 
ates in ambient from — 20 to 165F 
in 1500 psi or 3000 psi hydraulic 
systems. Capacity is 1.5 gpm at 
200 psi total pressure drop. Valve 
can be used as a pilot unit for 
operating larger valves or as an 
independent subplate mounting 
valve. Sargent Engineering Corp., 
2533 E. 56th St., Huntington 
Park, Calif. 

Circle 453 on Inquiry Card 





Fluid Level Detector 


Consisting of a motor generator 
driven at resonant frequency by 
an ac current input, fluid level 
detector is called Dynatrol. Unit 
is sensitive only to level variations 
and is accurate to 0.01-inch. 

In operation, the output of the 
generator energizes a rugged relay 
to control the operation of any 





type of electrical equipment. For 
high level detection, the generator 
output ceases as a result of the 
fluid rising and stopping the vyi- 
brating paddle, thereby causing de- 
energization of the control relay. 
For low level detection, the gener- 
ator output energizes a contro! re- 
lay when fluid level drops and al- 
lows the paddle to vibrate. 
Standard model is_ explosion- 
proof and is rated at 115v ac. 
single-pole, double-throw, 1000 
psig at 150F. Automation Products 
Inc., 3030 Max Roy St., Houston 
24, Tex. 
Circle 454 on Inquiry Card 





Dry Kiln Controller 


Designed specifically for use in 
lumber drying operations, dry kiln 
instruments have rectangular case 
construction for panel or surface 
mounting. Series includes both 
single-zone (illustrated) and multi- 
zone temperature humidity record- 
er controllers. Single-zone units 
for small compartment kilns are 
available with or without dual dry 
bulbs and duplex wet bulb con- 
trol. Multizone controllers for 
long compartment and progressive 


kilns are also furnished with or 
without dual dry bulbs and duplex 
wet bulb control. 

While On-Off wet and dry bulb 


control units are standard, narrow 
band proportional control 1s an 


optional feature and is parti ularly 
useful in reducing damper! whip- 
ping. Other features include color 
coding of pens, setting indexes and 
knobs, control relays, output pres- 


sure gages and other com): nents, 
simplifying kiln operation and 1D 
strument maintenance. Foxbore 


Co., Foxboro, Mass. 


Circle 455 on Inquiry Card 
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Time Delay Relay 


Electrical interlock and two-step 
timing are available with Agastat 
time delay relay. Model NETL is 
a combination unit with two nor- 
mally closed limit switches and a 
basic Agastat relay. Contacts of 
the limit switch are on the front 
side of the relay and are held in 
the open position by a lever before 
energization. Upon energization 
of the relay coil, the contacts close 
instantly, locking in the circuit. 
The two-step timing action then 
takes place. A second limit switch 
ittached to the bottom of the re- 
lay provides the two-step timing. 
Units are available for ac or dc 
operation, intermittent or continu- 
us duty, in single-pole, double- 
throw; double-break and double- 
pole; double-throw, single-break 
models. Relay is rated 15 amp at 
llov, 60-cycle ac. A’G’A Div., 
Elastie Stop Nut Corp. of America, 

Elizabeth, N.J. 
Circle 456 on Inquiry Card 





Proximity Limit Switch 


Mechanical motion is converted 
into an electrical signal without 


physical contact between the part 
ind the switch by proximity limit 
‘witch, with the requirement that 


the Part be of ferrous material. 
Availal le with either relay out- 
vt or tube output—the latter 


“iminates all moving parts, the 
OxXlmity switch may be used in 
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Laminating adhesives are automatically spray applied to panel materials 





by this Binks system comprising: (1) an automatic reciprocating spraying machine 
in conveyorized spray booth, (2) a material handling pump and pump 
elevator, and (3) an oil and water extractor and accessories 


at Panelfab Products, Inc., North Miami, Fla... 
Automatic spraying of adhesives 
saves material...assures even bond 


Mr. Carl M. Kromp, plant manager at 
Panelfab reports: 


Perfect bond—every time 


“Since installing a Binks automatic 
reciprocating spraying machine for 
the application of adhesives to our 
panels, we get even coverage. 
There are no skips or thin spots to 
cause bond failure. Perfect bond 
is a must as we make structural 
building panels by laminating fac- 
ing materials such as hardboard 
and aluminum sheets to a honey- 
comb core” 


Improved production 


“Automatic control over adhesive 
application prevents waste too. 
Adhesive is pumped direct from 
original shipping drums...no need 
to transfer material from one con- 
tainer to another. An elevator lifts 
the pump for easy exchange of 


drums. Conveyorized spray booth 
and Binks automatic reciprocating 
machine maintains steady produc- 
tion rate — eliminates fatigue ele- 
ment associated with manual 
methods:’ 

As was the case with Panelfab, no 
matter what liquid or semi-liquid 
you may now be applying in your 
production process—it will pay you 
to talk to Binks. 


Free analysis and 
engineering help: 


If you would like to know what 
production rates or costs you 
could obtain with Binks spraying 
systems, Binks research depart- 
ment will run an actual test on 
your products and give you a de- 
tailed report. No obligation—call 
your Binks Branch Office or write 
direct. 


Ask about our spray painting school 
Open to all...NO TUITION...Covers all phases 


EVERYTHING /O4 


Sele PASAITIAIZZC 
SEKAY FA/N//NG 








SPRAY 
GUNS 


Binks Manufacturing Company 
3132-40 Carroll Ave., Chicago 12, Illinois 


4 


FLUID 
COMPRESSORS TANKS 





REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES © SEE YOUR CLASSIFIED FP DIRECTORY 
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existing standard 110v control cir- 
cuits. Relay type panel has an 
output capacity of 5 amp and the 
fully electronic type has sufficient 
capacity to energize a small con- 
trol relay. 

Switch is used with small parts, 
fast moving parts, and parts with 
rough edges. The sensing head is 
not affected by vibration or the 
presence of nonmagnetic foreign 
material on its surface, thus lend- 
ing itself to a variety of applica- 
tions in paint spray systems, 
stamping presses and heavy auto- 
mation equipment. Sensitivity of 
the switch is such that large parts 
can be sensed at distances up to 
1% inches from the transducer 
head. Square D Co., 4041 N. 
Richards St., Milwaukee, Wis. 

Circle 457 on Inquiry Card 


DC Tachometer Generator 


Used where precise speed indi- 
cating for visual or automatic con- 
trol is needed, de tachometer gen- 
erators are available in two basic 
models, depending on the degree 
of compensation required. Units 
can be furnished with outputs held 
to less than 0.1 per cent or to less 
than 0.25 per cent voltage varia- 
tion due to temperature changes, 
over a range of —40 to 100C. 

Generators are available in six 
basic frame sizes and mounting 
types. Available outputs are from 
1 to 175v per 1000 rpm, with op- 
erating speeds up to 10,000 rpm 
or higher as required. Electric In- 
dicator Co., 100 Camp Ave., 
Springdale, Conn. 

Circle 458 on Inquiry Card 


Flow Control Valve 


Designed for working pressures 
to 6000 psi, small flow control 
valve is designated Model 9460. 
Valve features a differential area 
piston which eliminates the need 
for loading regulator and _ will 


110 


stroke fully in either direction in 
0.75 seconds or less. Open-on-air- 
failure or close-on-air-failure ac- 
tion plus interchangeable valve 
trim in C, 0.005 to 2.5 are also 
available. Offset globe or angle 
bodies are featured with body sec- 
tions, rotatable in 90-degree incre- 
ments for piping convenience. An- 
nin Co., 6570 E. Telegraph Rd., Los 
Angeles 22, Calif. 

Circle 459 on Inquiry Card 


Pilot Lights 


Well suited for civilian and mili- 


tary applications where lighted 
messages are required, subminia- 
ture pilot lights feature rotatable 
lenses. Spring-mounted lens as- 
sembly is made to rotate smooth- 
ly to enable positioning after the 
entire pilot light is screwed into 
place. 

In this series, figure, letter or 
word is hot stamped into the flat 
face of the translucent plastic 
lens. Since the light bulb is just 
below the surface of the lens, a 
bright and even distribution of 
light is afforded. Imbossed leg- 
ends are filled in for sharp con- 
trast. Lights are designated Series 
No. 134-3830-375. Dialight Corp., 
60 Stewart Ave., Brooklyn 37, 
mee. 

Circle 460 on Inquiry Card 


Noncontact Measuring 


Used to measure and contro] 
sheet thickness, weight, coatings, 
etc., in continuous manufacturing 
processes, new unit called the 
Betameter is particularly adapted 
to measurements which cannot be 
made with conventional equipment 
because the instrument does not 
physically contact the measured 
materials. The device employs 
beta radiation for accurate meas- 
urement of mass per unit area of 
material. 


The Betameter is designed on 
the principle that all materials ab- 


sorb beta rays—the greater the 
mass, the greater the absorption 
and the fewer number of rays 
which pass through the material. 
By measuring the rays which do 
get through, an accurate meas- 
urement of mass per unit area is 
obtained. 

In the measurement of sheets 
with the device, a sealed source 
emitting beta rays is mounted on 
one side of the sheet, a radiation 
detector on the opposite side. Cur- 
rent generated in the detector is 
correlated directly with the sheet 
mass and therefore with the sheet 
thickness. Feature of the Betame- 
ter is the principle of null balanced 
operation which provides a means 
of continuous standardization. De- 
cay of the radioactive source, ef- 
fects of air pressure and tempera- 
ture are canceled out continuous- 
ly and automatically, with no need 
for standardization interruptions. 
Isotope Products Inc., 1700 Niag- 
ara St., Buffalo, N. Y. 

Circle 461 on Inquiry Card 





Instrument Counters 


Used as readout indicators 0m 
navigation instruments, missile 
tracking instruments, radar con- 
trols, computers and other instru- 
ment and electronic applications, 
counters are designated as Y In- 
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strument Series. Series is made up 
of a family of 96 different models, 
each with identical configuration 
of case, Wheels, and components, 
permitting the manufacturer to 
have continuity throughout the 
various types of equipment on 
which the readout indicators are 
used. 

Y family group will take care of 
all applications requiring the same 
configuration of counter, and the 
wide choice of units in the series 
is effective where a manufacturer 
must use more than one counter 
in a particular design of instru- 
ment or equipment. Model varia- 
tions are: single-bank readout 
counters from two to seven-figure 
capacity, and double-bank counters 
from two to five figures in each 
bank, Counters have a speed up 
to 2500 rpm intermittent duty. 
Durant Mfg. Co., 1997 N. Buffum 
St., Milwaukee 1, Wis. 

Circle 462 on Inquiry Card 





Magnetic Disk Brake 


Used for through-shaft applica- 
tons, AT-50 series magnetic disk 
trakes are designed for mounting 
on fractional horsepower motors 
built in the 56-C and 66-C frames 
and on the integral horsepower 
motor frames 182 and 184. Units 
‘over the braking requirements for 
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than '/soth cycle... 


Output of typical ehuteemethanient 
regulator in response to step change in 
input voltage. Average correction rate of 
6v. per sec. 








Output of Curtiss-Wright Distortion 
Eliminating Voltage Regulator from 
same input. Full recovery in 330 
microsec, 


Simultaneous two-pen recording of 60 ¢.p.s. voltage 


PLUS Pure Sine Wave Power 


CURTISS-WRIGHT LINE REGULATOR 


@ Electronically regulates r.m.s. and peak voltage si- 


multaneously to + 1%. 


@ Reduces typical power line distortion to less than 0.3%. 


e@ Furnishes 1.4 KVA of distortion-free power. 


@ Introduces no phase shift between input and output. 


@ Simultaneously provides additional 4 KVA of +1% 
electromechanically regulated power. 


Faster recovery time (less than 
1zoth cycle, or 330 microsec- 
onds) plus the unique ability to 
eliminate line distortion — these 
are the reasons why the Curtiss- 
Wright Distortion Eliminating 
Voltage Regulator has been chosen 
by more and more laboratories 
and production test departments. 
Besides general laboratory use, 
this line regulator provides sim- 


pler, more accurate calibration of 
meters . . . better design of trans- 
formers, synchros, motors . 
easier testing of such components, 
with fewer rejects . easier, 
more accurate measurement of 
magnetic properties and receiver 
sensitivity . . . better a.c. com- 
puter performance . . . elimination 
of fast line transient effects. Write 
for details. 


Electronic Component & 
Instrument Sales Department 
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motor ratings from 1/6 to 2 hp. 
Standard brakes may be supplied 
with special brackets to permit 
mounting independent of the motor. 

Magnetic disk brake is spring 
set and solenoid released. It auto- 
matically sets in the event of 
power failure. The brake is elec- 
trically released by the solenoid 
action which removes the spring 
pressure from the friction elements. 
The force of the solenoid is trans- 
mitted through a lever system. 
Brake is available for ac and dc 


operation. It may be supplied for 
operation with vertical, wall or 
ceiling mounted motors. Unit is 


designed so that the motor shaft 
extends through the center and 
out beyond the end of the brake, 
permitting drives off both ends of 
the shaft. Stearns Electric Corp., 
635 S. 28th St., Milwaukee 46, Wis. 

Circle 463 on Inquiry Card 





Flow Rate Indicator 


Designed primarily for use with 
F&P’s turbine flow meters, direct 
reading in-line flow rate indicator 
features a completely digital sys- 
tem, operating from the frequency 
output of the turbine meter, which 
takes full advantage of the linear- 
ity and repeatability inherent in 
the turbine meter primary. Indi- 
cators provide automatic, fre- 
quency controlled range switching 
and direct reading of flow, with 
manual correction for _ specific 
gravity as an optional feature. 
Conversion into the desired flow 
units and correction for the cali- 
bration factor of the primary are 
accomplished electrically. 

In addition to straight indica- 
tion, the digital information stored 
in the indicator can be fed direct- 
ly to complete data handling and 
automation systems. Inch-high 
numbers, engraved in clear plastic 
and edge-illuminated, provide in- 
stant visual readout up to 25 ft 
away. Fischer & Porter Co., 758 
Jacksonville Rd., Hatboro, Pa. 

Circle 464 on Inquiry Card 








Rotary Switch 


New version of knee action ro- 
tary switch is designated Type 142- 
CM. Switch is 134 inches square 
and is available with as many as 
four poles on a single deck. As 
many as seven positions per pole 
with shorting action, and four po- 
sitions per pole with nonshorting 
action, can be obtained with the 
units. 

Device employs rotors, slip rings 
and contacts of solid silver alloy. 
Turret-type terminals, gold plated 
to facilitate soldering, are sup- 
plied for easy wiring. Switch can 
be supplied in multideck arrange- 
ments with as many decks as re- 
quired. In the single-deck ver- 
sion, the switch can be furnished 
as a round unit. Type 142-CM is 
capable of several million cycles 
of operation. Roller-type detent 
is used for accurate contact posi- 
tioning. Daven Co., 530 W. Mt. 
Pleasant Ave., Livingston, N. J. 

Circle 465 on Inquiry Card 
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Counter Timer 


Designed for the precise meas- 
urements of frequency ratio, peri- 
od, and time interval, counter tim- 
er is designated Model 226A. Pres- 
sure, velocity, acceleration, dis- 
placement, flow, rps, rpm, etc. may 
be measured with suitable trans- 
ducers. Unit may also be used as 
a secondary frequency standard. 
Features of timer are: Simplified 









color coded controls and direct 
readout in kilocycles, megacycles. 
seconds or milliseconds with auto- 
matic decimal point indication: 
provision for oscilloscope marker 
signals for trigger level adjustment 
of start and stop points for time 
interval measurement of complex 
waveforms; three independent con- 
tinuously adjustable trigger level] 
controls permitting full rated sen- 
sitivity at any voltage level be- 
tween —300 and 300v. Computer- 
Measurements Corp., 5528 Vineland 
Ave., N. Hollywood, Calif. 

Circle 466 on Inquiry Card 





Air Cylinder 


Square end, space saving air 
cylinders are available in 11 bore 
sizes from 114 through 14 inches, 
and with 21 types of mountings. 
Cylinders feature brass tubes to 
eliminate corrosion, removable 
bronze cartridge containing wiper 
and rod packing, and cold rolled 
steel end plates. The chrome 
plated rod has four wrench flats 
and is available in optional sizes. 
Pistons and tie rods are secured 
with lock nuts. On cushioned mod- 
els, cushions float on an O-ring for 
accurate self-alignment, providing 
excellent cushioning characteris- 
tics. Cylinders can be supplied 
with either single or double rod 
ends. S-P Mfg. Corp., 12415 Eu- 
clid Ave., Cleveland 6, O. 

Circle 467 on Inquiry Card 


Multiple Screw Drivers 


Designed specifically for torques 
less than 11 ft-lb, multiple screw 
drivers and nut setters feature new 
designs. Two sizes of offset gear 
arrangements make allowable > dis- 
tances between bolt centers as low 
as 1 3/16-inches with standard 
parts, making possible multiple 
driving in the lower torque ranges. 
Offset attachment with a 2 to 1 
gear ratio makes it possible to at- 
tain up to 27 ft-lb torque from the 
nut setters. 

Designed to provide high power 
in small diameter air motors, five 
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models of these tools offer 18 com- 
plete selections of motors. Tool 
speeds range from 225 to 2800 
rpm; torques range from 2.3 to 27 
ft-lb. One-piece head and motor 
housing provides remote control 
connections. Housing contains 
muffling facilities and a deflector 
which directs the exhaust air from 
the lower end of the motor hous- 
ing. Keller Tool Div., Gardner- 
Denver Co., Grand Haven, Mich. 
Circle 468 on Inquiry Card 





Sequence Valves 


Sequencing type air circuits can 
be controlled by sequence valves 
designated TD and WV. Units 
provide for a preset pattern of op- 
erations to be automatically car- 
ried out by a machine after the 
operator initiates the cycle. Cyl- 
inders can be sequenced by posi- 
tion or time, and their action in- 
terlocked in the circuit. 

When a pilot valve is operated, 
it provides the remote control 
valve with air through an opening 
in the head, reversing the valve. 
Exhausting the pilot valve circuit 
returns the remote control valve 
‘o its normal position. Available 
models include straightways and 
three-ways, normally opened and 
hormally closed. Valves are pro- 


vided for in-line mounting, in 
‘izes |, to 1144 inches. Ross Op- 
trating Valve Co., 120 Golden 
Gate, Detroit, Mich. 


Circle 469 on Inquiry Card 
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PARTS or products, cans or cases, drums or 
barrels—whatever must be moved in your 
plant, can be moved more efficiently and 
for less money on A-F Engineered Convey- 


ing Systems. 
plex, complete 


conveyor—write us. 


YOU CAN SEE 


THE SUPERIORITY OF 
A-F CONVEYOR ENGINEERING 


THE ALVEY-FERGUSON CO., 175 Disney Street, CINCINNATI 9, OHIO and Azusa, Col. 


AIR COUNTERBALANCE 
SWIVEL ATTACHMENT 


FOR RADIAL 
DRILLING MACHINES 


This new combination 
Swivel and Air Counterbal- 
ance attachment makes it possible to adapt large 
multiple spindle drill and tapping heads to radial 
drilling machines. Flexible and easily adjusted, 
it insures maximum safety for the operator, as 
well as better operating economy. 

Attachment includes air filter, pressure regulator, 
and an air oiler, and incorporates a 360° swivel 
feature fully aligning the drill head. It operates 
equally well with the fixed center type head and 
the adjustable type head. 

This package is ideally suited for drilling con- 
denser plates, boiler tube sheets, flue sheets, etc. 


















Manvfacturers of all types of Fixed 
Center, Adjustable, and Individual 
Lead Screw Tapping Heads 


THE UNITED STATES DRILL HEAD COMPANY 
BURNS STREET + CINCINNATI 4, OHIO 
Circle 597 on Inquiry Card 


J DRUMS ALTERNATED 
* AUTOMATICALLY 


on New 
Alvey-Ferguson 

Conveying 
System! 


One instance of A-F Engineering—the 
automatic shunting of drums into 2 lines 
(shown here) so that they may be picked 
up in groups of 4 by a special fork lift 
truck. No pallets needed. 


A-F Engineered Conveyors 
Custom Engineered Conveying Systems 
Pre-Engineered Conveyors—Wheel, Trolley 
Metal Cleaning and Processing Machines 


Whatever your needs—a com- 
ly automated system or single 
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AC-DC Digital Voltmeter 


Greater sensitivity is feature of 
four-digit, ac-de digital voltmeter 
which automatically measures ac 
voltages with 1/10 mv sensitivity. 
Reading time for the new instru- 
ment averages 2 seconds on ac, 
and 1 second on de readings. Read- 
ings are made automatically and 
presented on an in-line readout. 
One-inch high numerals can be 
read from 30 ft away, eliminating 
chance of reading errors and am- 
biguities. 

Range of the instrument is 0.001 
to 999.9v de and 0.0001 to 999.9v 
ac. Range switching is manual 
on ac and automatic on de. Ac 
accuracy is 0.1 per cent of full 
scale; de accuracy is +1 digit. 
Frequency response is from 30 to 
10,000 cycles at 10 megohms, 20 
micromicrofarads. Stability is 0.01 
per cent from 40 to 120F, with 
automatic de calibration. Electro 
Instruments Inc., 3794 Rosencrans 
St., San Diego, Calif. 

Circle 470 on Inquiry Card 





Clutch and Brake 


Miniature, dry powdered iron 
clutch and brake are each desig- 
nated as Model #10. Lightweight 
clutch has a rating of 80 inch-oz 
torque at approximately 5000 rpm 


114 


and an output inertia of 1.85 gr 
em’. The speed of response is in 
the order of 2 milliseconds. Since 
the excitation coil is fixed, slip 
rings and external bearings are not 
required. Unit has only two mov- 
ing parts. Clutch offers either 
On-Off or proportional control up 
to 100 per cent slip; same ratings 
apply for either direction of ro- 
tation. 

Model #10 brake is a high-speed, 
reversible device that delivers 80 
inch-oz torque for either On-Off 
service and/or for a proportional 
drag. Ratings are the same for 
either direction of rotation. Elec- 
tomic Mechanisms Inc., P.O. Box 
1156, Greenwich, Conn. 

Circle 471 on Inquiry Card 





Proximity Transducers 


Series of high-frequency, carrier 
operated proximity tra. sducer sys- 
tems is available in two types— 
4950-B and 4950-RB. Utilizing a 
principle employed in miltary mine 
detectors to sense the presence of 
metal objects without contact for 
counting, controlling motors or 
valves and actuating warning de- 
vices, transducers feature wide 
ranges, high sensitivity and fast, 
long-life relays. 

Both available systems operate 
on 115v ac input and feature a 
sensitivity control which adjusts 
to desired operating ranges and 
compensates for surrounding tem- 
perature changes. The B system 
is used primarily with electronic 
equipment; RB system contains a 
single-pole double-throw mercury 
relay for controlling various kinds 
of electrical machinery. Relay fea- 
ture in the RB system raises the 
top limit for electrical operations 
to 3600 per minute with a life of 
over 1 billion operations. 

With transducers, metal objects 
can be sensed up to 34-inch away 














through such nonmetallic sub. 
stances as plastic, paper, paste- 
board or wood, at rates up to 1000 
units per second. Electro Prod- 
ucts Laboratories, 4500 N. Ravens- 
wood Ave., Chicago 40, IIl. 

Circle 472 on Inquiry Card 





Hydraulic Valves 


Identified as Logan 9700 series, 
line of hydraulic control valves 
have operating pressures to 3000 
psi and continuous duty solenoids. 
Valves are pilot operated with 
subplate mounting. Types avail- 
able are: Two and three-position, 
four-way; two-position, two and 
four-way. Available sizes range 
from 14 to 114 inches. Valves fea- 
ture internal or external pilot pres- 
sure and drain, and open or closed 
center type spools. Logansport 
Machine Co. Inc., Logansport, Ind. 

Circle 473 on Inquiry Card 


Oil Coolers 


Air and water type oil coolers 
for industrial hydraulic systems 
feature a high rate of heat trans- 
fer per unit of space occupied. Des- 
ignated Series OCW, water type 
oil coolers (above) are available 
in single unit sizes for oil flows up 
to 100 gpm and for continuous 
power removals up to 37 hp (based 
on 85F entering water tempera- 
ture). 

Series OCA air type oil coolers 
(below) are recommended where 
cooling water is at a premium and 
or waste heat can be used to warm 
space. Their high heat transfer 
rate in relation to size results from 
a patented turbulator that breaks 
up the flow for maximum disper 
sion of oil against the walls of the 
heat transfer tubes. OCA coolers 
are available in single unit sizes 
for oil flows up to 70 gpm and for 
continuous power removals up ' 
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The low-cost answer to 


wider use of your machines 


el al tle: ie 
Ve to 15 hp 
1.75:1 to 4:1 ratio 





13.2 hp (based on 100F average 
ambient temperature). Vickers 
Inc., Deetroit 32, Mich. ; 


ee Fe . VW ood —, 


Hose Fittings : 
Suitable for service with hy- Vari-Speed Motor Pulley 


iraulic fluids, hot oil, grease, lubri- 
cants, crude and fuel oils, gasoline, 


liquefied petroleum gas, air and * Add the advantages of accurate variable speed con- 


water, ‘“‘no-skive” type reusable fit- trol to your existing machinery with this compact unit. 
ing consists of a socket and nip- Add versatility and extended life... handle more shapes, 


ple. It does not require the hose 
over to be stripped off. Make- 
ip is accomplished in two steps: 
The hose is rotated into the socket 
ounterclockwise, and the nipple 
is screwed clockwise into the hose 
nd socket. 


sizes and materials! 


=f 3 au 


EASY MAINTENANCE...LONG LIFE! 
JUST 5 SIMPLE PARTS 





REEVES “Close-grooving” 
—a special lubrication 





The lead thread of the socket system—insures free slid- 


its through the rubber cover of 
‘he hose, permitting the following 
‘hreads to contact the wire braid. 
This engagement forms a grip that 
tolds beyond hose bursting pres- 


ing disc for easy speed 





changes. 





a For bulletin complete with rating charts and dimensions, write Dept. AN21-V545. 


— as Well as under severe vibra- 
— conditions. The rubber of R t EV ¢ 4 p U L L é Y C OM PA be Y 


fe hose cover is compressed be 
ween the threads of the socket Division of R £ Li A Pe i E ENGINEERING CO. 
nd acts as a vibration damper, Columbus, Indiana 
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IN STOCK! 


ROTARY 
TRANSFER 
ASSEMBLY 
MACHINES 

















Index Tables, Power Assemblies, Stands and Control Panels 
Now Standard and Cataloged — 
MANY IN STOCK AT SUBSTANTIAL SAVINGS! 


. . AN OUTSTANDING CONTRIBUTION 
TO STANDARDIZATION IN AUTOMATION 


CATALOG NO. 301. 





There has never been anything like it! 





24 pages of engineering data vital to any- 





one interested in automatic assembly. 
More than 150 high speed, precision in- 
dex tables cataloged by dial sizes from 
12” to 120”; 4 to 36 stations; and index- 
ing periods varying from 4 to % of 
the cycle time. Load ratings are shown 
for various RPM. All dimensions are 
given. Standard power assemblies are 
shown with speeds and dimensions. Stands, 
electrical control panels and other aux- 
iliary items are listed. You can even or- 
der a complete rotary transfer machine 
from stock with weeks off normal deliv- 
ery time and substantial price reductions! 




















Convert to STANDARDIZED AUTOMATION .. . with Ferguson Intermittor 
Index Tables and Rotary Transfer Machines. Add your own tooling or let Ferguson 
design and build it for you. Get all the benefits of standard machinery with the 
advantages of special equipment. 














SEND FOR YOUR COPY OF CATALOG 301 


FERGUSON MACHINE CORPORATION 


ROLLER GEAR DIVISION, DEPT. Ai-11P. O. BOX 5841, ST. LOUIS 21, MO. 









Circle 600 on Inquiry Card 















adding life to the holding power 
and stress resistance of the hoge 
at the joint where flexing can leaq 
to hose failure, especially in con- 
nections where the hose cover has 
been removed. 

The no-skive Hose-lok offers foyr 
different connecting ends: Tapered 
male pipe thread, straight thread 
with O-ring sealing, J.LC. stand- 
ard Triple-lok 37-degree flare nose 
for tube connection, and swivel nut 
for connection with any Triple-lok 
adapter. Hose has an outer cover 
which is resistant to oil, weather 
and abrasion. Tube & Hose Fitting 
Div., Parker Appliance Co., 17325 
Euclid Ave., Cleveland 12, O. 

Circle 475 on Inquiry Card 










Neon Indicating Light 


Designed for use with taper pin 
terminals, indicating light assem- 
bly has the features which mak« 
neon lamps useful in many appli- 
cations. Assembly extends only 
1 1/16-inch back from the front 
of the panel when installed, mak- 
ing the unit useful in installations 
where space is at a premium. 

Taper pin terminal style and the 
use of E-Z-Tite nut which features 
extra-deep knurling for quick and 
positive assembly are features of 
the No. R-115 unit. Minimum cen- 
ter-to-center spacing is °¢-inch 
Drake Mfg. Co., 1713 W. Hubbard 
St., Chicago 22, Ill. 

Circle 476 on Inquiry Cord 





Jet Pumps 


Designed to transport solids 
through pipelines, Hydro-Ejector 
jet pumps are available in four 
sizes—for 4, 6, 8, and 10-inch trans 
port pipelines. Because the jet n0% 
zle tip is located out of the path 
of the materials being handled, " 
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cannot interfere with the free flow 
of solids. Unit is installed with 
a water-tight housing with access 
door, observation window and 
emergency flow connection which 
encloses the feed hopper and the 
discharge opening of the storage 
hopper. 

Iron pyrites can be transported 
in the same system which conveys 
bottom ash or furnace slag. Com- 
bined operation not only saves time 
and water, but uses the greater 
specific gravity of a water and 
ash mixture to carry the heavy 
pyrites at a higher rate. Hydro- 
Ejector can be equipped with spe- 
cial gaskets to withstand the ef- 
fects of acids, alkalis and high 
temperatures. Allen-Sherman-Hoff 
Co., 259 E. Lancaster Ave., Wynne- 
wood, Pa. 

Circle 477 on Inquiry Card 





Control Valves 


Used to make automated inter- 
locking operations more depend- 
able and productive, new B-Type 
control valves are for air and hy- 
draulic operation. The valve 
chambers are formed by aluminum 
Spacers held in accurate metal to 
metal end abutment. This patented 
arrangement simplifies internal 
construction. It permits the O- 
rings or U-packers to be support- 
ed on both the inside and outside 
diameters without placing any 
mechanical pressure on the pack- 
*rs, and allows quick, easy servic- 
Ing in the field. 


The hollow, radially ported, 
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stainless steel plunger is the only 
moving part except the operating 
mechanism. Flow is from the 
inlet chamber through the radial 
ports of the hollow plunger and 
out through other ports in the 
plunger to the connected line. All 
parts are in pressure balance 
eliminating any tendency to creep 
or crawl. Dual exhaust in four- 
way valves permits the speed of 
the operated piston to be con- 
trolled by installing adjustable ex- 
haust plugs in the valve subbase. 
Valves are rated at 600 cycles 
per minute for continuous opera- 
tion on air at pressures from 40 to 
150 psi, and can be operated at 
much higher speeds for intermit- 
tent duty on air at 80 to 100 psi. 
Exterior feed type valves can be 
used in hydraulic service at pres- 
sures up to 250 psi using air for 
the pilot medium. Interior feed 
type valves can be used on oil 
from 40 to 150 psi at somewhat 
lower cycling speeds. Valves are 
available in single and double- 
solenoid, also lever and single and 
double-piloted designs. C. B. Hunt 
& Sons Inc., Salem, O. 
Circle 478 on Inquiry Card 





MECHANICAL ENGINEERS 


Research and Development 


Interesting positions oper 
ical engineers or 


Experimental Stress 
Analysis 

Mechanism Analysis 

Machine Design 


Servomechanisms 


iding tuition-f 
For employment 


call CAlumet 5-9600, « 


Mr. J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 
of 
Illinois Institute of Technology 
10 West 35th Street 
Chicago, lilinois 





Circle 601 on Inquiry Card 


A new sealed, 
shaft-driven precision 
AC voltage divider 
for accurate positioning 


and calibration. 


Gertsch Rotary Ratiolran’ 


100-turn or 1000-turn 


models available, both in ® High accuracy...as good as 


anodized aluminum cases, 
sealed against dirt and 


moisture, Ratio is 


.005% linearity 


® High resolution...as good as .0005% 


controlled by a single © Low phase shift...less than 1’ 


ball-bearing mounted shaft. 
An internal mechanical 


counter provides easy 


® High input impedance ...approx., 50 henrys 
(200 henrys in 1000-turn model) 


readout. Printed silver © Continuous transient-free output 


switches assure long life 


and reliability. 


# TRADEMARK 


FOR COMPLETE DATA SHEET CONTACT YOUR NEAREST 


GERTSCH ENGINEERING REPRESENTATIVE OR 


DATEL 


11846 MISSISSIPPI AVENUE 
LOS ANGELES 25, CALIFORNIA 





Circle 602 on Inquiry Cord 









Industrial DC Use 


General Electric Co., Direct Cur- 
rent Motor & Generator Dept., Erie, 
Pa.—32-page catalog—‘Why D-C?” 
is the title given to catalog which 
discusses the place of dc equipment 
in industry today. The ability of a dc 
drive to control almost any produc- 
tion process and its resultant use in 
automatic systems is covered. Among 
application areas for dec drives dis- 
cussed are: Controlling or adjusting 
sheet tension; matching speeds of 
different sections, such as in paper 
machines, conveyors, etc.; controlling 
acceleration or deceleration; and fre- 
quent starting and stopping. Ap- 
plication photographs illustrate the 
text. 


Circle 479 on Inquiry Card 


Continuous Flow Conveying 


Mathews Conveyer Co., Ellwood 
City, Pa.—32-page catalog—Photo- 
graphs illustrate applications of 
various conveyor types for which in- 
stallation information is given in 
Catalog 856 on continuous flow con- 
veying. Roller, wheel, belt, live roller, 
chain, overhead trolley, elevating, 
spring-mounted roller and portable 
power conveyors are the types shown. 
Also illustrated are sheet metal and 
roller spirals, ball transfers, and 
special handling machinery such as 
pallet loaders, coil upender and check- 
out belt. 


Circle 480 on Inquiry Card 


Digital Computers 
Logistics Research Inc., 141 S. Pa- 
cific Ave., Redondo Beach, Calif.—s- 
page bulletin—-ALWAC III-E is name 
given to general purpose, electronic 
digital computer described in bulletin. 
Computer can store and obey se- 
quences up to 16,000 instructions, and 
can add, subtract, multiply and divide. 
Applications, features and operation 
of the computer are covered. 
Circle 481 on Inquiry Card 


Terminal Block Equipment 
Curtis Development @ Mfg. Co., 

3266 N. 33rd St., Milwaukee 16, Wis. 

—§8-page bulletin—Fifteen different 
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catalogs 


and literature 


Latest automaton information. For copies use card page 17. 





types of terminal blocks are illustrat- 
ed and described in Catalog No. 556. 
Each type is designed for a specific 
application requirement. Also covered 
are four types of terminal block kits 
for experimental work, emergency 
jobs and general maintenance instal- 
lations. 

Circle 482 on Inquiry Card 


Dehydrating Equipment 
Davenport Machine & Foundry Co., 
Davenport, Iowa—12-page bulletin— 
Continuous presses, steam tube dry- 
ers, hot air dryers, direct fire dryers, 
rotary air and water coolers, and 
atmospheric drum dryers are illus- 
trated and described in_ bulletin. 
Various models of machinery used in 
the dewatering, drying or cooling 
process for semisolid products are 
shown, and their specifications given. 
Circle 483 on Inquiry Card 


Electrical Indicators and Sorters 
Simpson Electric Co., 5200 W. Kin- 
zie St., Chicago 44, Ill.—8T-page cat- 
alog—Divided into sections on panel 
meters and test equipment, compre- 
hensive Technical Manual 17 is thor- 
oughly illustrated with photographs, 
wiring diagrams and dimensioned 
drawings. More than 800 types of 
panel meters are described in the 
first section; capacitor testers, oscil- 
loscopes, battery testers, line quality 
testers, multirange volt-ohm milliam- 
meters, temperature meters, instru- 
ment carrying cases and other acces- 
sories are covered in the second sec- 

tion. 
Circle 484 on Inquiry Card 


Permanent Magnet 
Magni-Power Co., Dept. 3, Wooster, 
O.—16-page booklet — Photographs, 
dimension drawings and charts on in- 
dustrial magnetic equipment such as 
plates, sweepers, separators, drums 
and pulleys, grids, troughs and fil- 
ters are included in Bulletin No. 156. 
Specialized devices such as textile, 
magnetic racks, offsets and adapters, 
plastic, roller channels, etc. are also 
illustrated and described. 
Circle 485 on Inquiry Card 





Hopper-Fed Set Screws 
Set Screw & Mfg. Co., Bartlett, Iii. 
—28-page catalog — Hopper-fed set 
screws and hopper feeding mechan- 
isms are illustrated in Catalog No. 21 
Other standard and special types of 
set screws designed to meet condi- 
tions of vibration; close precision set- 
ting; resistance to tampering, chem- 
icals or heat; and need for increased 
holding power are also described. 
Thread data and weights per 100 are 

given in reference tables. 
Circle 486 on Inquiry Card 


Enclosed Conductor Systems 
Insul-8-Corp., 1369 Industrial Rd. 
San Carlos, Calif.—32-page catalog 
Safe electrification for cranes, 
monorail equipment and all moving 
machinery is provided by enclosed 
conductor systems described in cata- 
log. Systems are designed for curves, 
switches, interlocks, gaps and dis- 
continuous control circuits. Installa- 
tion information, description of com- 
ponents, selection guide and engineer- 
ing data are included in the illus- 
trated catalog. 
Circle 487 on Inquiry Card 


Mold and Sand Handling 


Newaygo Engineering Co., Neway- 
go, Mich.—32-page catalog—Import- 
ance of proper mechanization and au- 
tomation for efficiency in foundry 
operations is emphasized in Bulletin 
56. Line of sand handling, mold han- 
dling and mold making equipment is 
illustrated and described. Among 
numerous application photographs 
are two illustrating automatic cope 
and drag shakeout. 

Circle 488 on Inquiry Card 


Rotating Hydraulic Drive Control 

Oilgear Co., 1560 W. Pierce St., Mil- 
waukee 4, Wis.—8-page bulletin—Use 
of all-hydraulic and pneumatic-hy- 
draulic combination controls fo! ro- 
tating drives is described in Bulletin 
15011. Illustrations of series-tachom- 
eter synchronized drive, parallel-tach- 
ometer synchronized drive, me hani- 
cally connected hydraulic speed con- 
trol drive, hydraulically connected hy- 
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draulic speed control drive, torque 


controlled drive with unloading valve, 
and pneumatic-hydraulic controlled 
drive with unloading valve are in- 
eluded. 

Circle 489 on Inquiry Card 


Materials Handling Trucks 
Lewis-Shepard Products Inc., Dept. 
33, Watertown, Mass.—132-page cata- 
log—Indexed into five tabbed cate- 
gories, comprehensive catalog on 
materials handling trucks includes 
actual application photographs and 
specification information. First two 
sections are devoted to riding-type 
electric fork trucks and walkie elec- 
tric fork trucks. Stackers and cranes 
are covered in another section, with 
handlift trucks and floor trucks com- 

prising the final two categories. 
Circle 490 on Inquiry Card 


Packaging Machinery 
Peters Machinery Co., 4700 Ravens- 
wood Ave., Chicago 40, Ill—8-page 
bulletin—-Automatic machines for car- 
ton forming and lining, carton fold- 
ing and closing, carton and tray form- 
ing and gluing, and folding and clos- 
ing are described in bulletin. Specifi- 
‘ations, operational features, photo- 
graphs and floor plans showing in- 
stallation of different packaging ma- 
hines are included. 
Circle 491 on Inquiry Card 






... when VEC fed the production line 


* . 
Precision Potentiometers 
Gamewell Co., Precision Potentiom- 
eter Div., Newton Upper Falls, Mass. 
22-page booklet Potentiometer 
types including metallic and non- 
metallic housed precision units, sinu- 
soidal, toroidal, and low-cost models 
are included in illustrated booklet. 
Dimensional drawings, specification 
alternates and power rating curves 
are also given. 
Circle 492 on Inquiry Card 


Standard Machine Units 


Rehnberg-Jacobson Mfg. Co., 2135 
Kishwaukee St., Rockford, Ill.—44- 
page catalog Drilling and tapping 
units, automatic index tables and 
screw feed units are described in com- 
prehensive catalog. Company built 
needle bearing assembly machines 
and multistation automatic indexing 
machines using many of the units are 
also illustrated. Photographs, speci- 
fications, machine attachments and 
application data are included. 

Circle 493 on Inquiry Card 


Metal Cleaning and Processing 

Equipment Div., Magnus Chemical 
Co. Inc., Garwood, N. J.—34-page 
catalog Automatic machines for 
cleaning and bonderizing steel parts, 
machines which are automatically 
serviced by means of powered con- 


one-half million parts per hour WITHOUT HANDS 
.....- INDUSTRY MARVELED! 


Successful automatic production depends on the 
uninterrupted delivery of components properly 
positioned and perfectly timed. Engineering and 
feeder know-how will help you accomplish this 
better in the least possible time. VFC is an authority 
in small parts feeding ... Better production through 
better parts feeding is their business. If you want to 
produce more, write, wire, or call VFC. 
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VFC....VERY FINE CRAFTSMANSHIP 


VIBRATORY FEEDER COMPANY 


32nd and BRANDES STS., 


Division of Automation Devices, Inc. 





ERIE, PA. ° ° 


Circle 603 on Inquiry Card 


NO ONE IS AMAZED AT JUNIOR ANY MORE... 


PHONE 4-6320 


veyor systems and multistage clean- 
ing equipment are illustrated in Bul- 
letin 10,000-G. Analysis of cleaning 
problems, selection of chemicals for 
cleaning and complete line of clean- 
ing machines are discussed 
sory equipment, heating systems and 
temperature controls are also pic 
tured 


Acces- 


Circle 494 on Inquiry Cord 


Mechanical Power Transmission 

Revco Inc., 1900 Lyndale S., Minne- 
apolis, Minn 12-page bulletin In- 
finitely variable speed reducer called 
the Zero-Max which features constant 
torque conversion, and speed variable 
to zero rpm is described in bulletin 
Illustrations of the controller’s use 
in recording oscillograph, coil winder 
color proportioner, turning roll, et 
are included. Installation sugges- 
tions, dimension and rating tables are 
also given 


Circle 495 on Inquiry Card 


Overhead Cranes 

Chicago Tramrail Corp., 1330 8S 
Kostner Ave., Chicago 23, IJll.—16- 
page booklet—Push type flexible 
bridge and hand geared types of un- 
derhung type overhead cranes are de- 
scribed in Bulletin U-200-1. Top and 
side view line drawings for each 
model, along with dimension tables 
including I-beam, hanger and whee! 





REMEMBER : 
Vibratory Feeder Company 
is a manufacturer of basic 
feeder and bow! equipment 
for the industry....... 
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load data are included. Electrical in- 
formation on collectors, conductors, 
controls, motors, reducers and bridge 
drive is given. 

Circle 496 on Inquiry Card 


AC and DC Solenoids 
Comar Electric Co., 3349 Addison 
St., Chicago 18, Ill.—6-page pamphlet 
Photographs, performance charts 
and size and mounting data on solid 
frame solenoids—ac and dc, and lam- 
inated ac solenoids are included in 
Bulletin No. 200. Eight models, for 
both continuous and _ intermittent 
duty, are covered. 
Circle 497 on Inquiry Card 


Analyzers and Recorders 
Hays Corp., Michigan City, Ind. 

1-page pamphlet—-Combustion meter, 
a CO». recorder which analyzes all 
types of flue gas, is the subject of 
pamphlet 56-553-1. Operation and in- 
stallation data on the meters are 
given, along with specifications for 
various available models. 

Circle 498 on Inquiry Card 


Magnetic Clutches 

I-T-E Circuit Breaker Co., 19th € 
Hamilton Sts., Philadelphia 30, Pa. 
4-page pamphlet—Developed to con- 
nect or disconnect a driven shaft or 
gear from a driving shaft while the 
shaft is moving or stationary, Electro 
clutch is described and illustrated in 
pamphlet. Application photographs 
and comparative size chart are in- 
cluded. 


Circle 499 on Inquiry Card 


Vibration Monitors 
Beta Corp., P. O. Box 8625, Rich- 
mond 26, Va.—4-page pamphlet—Line 
of malfunction detectors which con- 
trol and protect all types of rotating 
equipment is illustrated and described 
in Bulletin 500-1A. Monitors are 
used in pumps and motors, com- 
pressors, generating equipment, tur- 
bines, etc. 
Circle 500 on Inquiry Card 


Production Kits 


Alden Products Co., Dept. DS 7, 
Brockton, Mass.—4-page pamphlet 
“Ideas, Techniques, Designs” is title 
of pamphlet which discusses system 
of pulg-in unit construction. Photo- 
graphs and information on two kits 
comprised of components to mount, 
house, fasten, connect and monitor 
electronic circuitry are included. 

Circle 501 on Inquiry Card 


Automatic Data Logger 

Fischer & Porter Co., 618 Jackson- 
ville Rd., Hatboro, Pa.—4-page pam- 
phlet—Designed for a pulp and paper 
corporation, automatic data logger 
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and control system is described in 
Bulletin 90-130-24. System is capable 
of recording up to 200 inputs from 
process variables. Description of the 
system and functional diagram of 
the plant are included. 

Circle 502 on Inquiry Card 


Transmitting Potentiometers 
Manning, Maxwell & Moore Inc., 
Industrial Controls Div., Stratford, 
Conn.—4-page pamphlet—Amplifier 
which is used to convert low level dc 
millivolt signals to a _ proportional 
high level output signal for trans- 
mission is described in Bulletin MTT- 
810. Two models of Series 184 trans- 
mitting potentiometer are described, 

and their specifications are given. 
Circle 503 on Inquiry Card 


Temperature Regulators 
A. W. Cash Co., P. O. Box 551, 
Decatur, Ill.—4-page pamphlet—Self- 
operating device which is designed 
to regulate steam, water and gases 
is the subject of Bulletin No. 500. 
Temperature regulator is used on 
plating tanks, dryers, metal parts 
washers, and for brine circulating 

and process cooling systems. 
Circle 504 on Inquiry Card 


Fast Acting Valves 
Humphrey Products Div., General 
Gas Light Co., Kalamazoo, Mich.—4- 
page pamphlet—Three-way, multipur- 
pose quick-dump valves which fea- 
ture fast retraction action are de- 
scribed and illustrated in pamphlet. 
Pressure operated valves for air, oil, 
water or freon are available in sev- 
eral models, eight of which are il- 
lustrated. 
Circle 505 on Inquiry Card 


Electronic Tracer Control 

Pratt &d Whitney Co. Inc., Charter 
Oak Blvd., W. Hartford 1, Conn.- 
4-page pamphlet—New device called 
the Velvetrace Kellering Attachment 
which is designed for copying intri- 
forms in metal without touching the 
model is the subject of illustrated 
pamphlet. Attachment can be adapted 
to most milling machines or any 
other machine having a _ horizontal 
work table, longitudinal and cross 
feed motions. 

Circle 506 on Inquiry Card 


Voltage Speed Control 


Century Electric Co., St. Louis 3, 


Mo.—4-page pamphlet Selective 
speed drive comprised of a control 
station, power unit and dc drive 
motor is described in pamphlet. Con- 
trol features, cabinet construction de- 
tails and photographs of various 
models are included. 

Circle 507 on Inquiry Card 


Control Valves 


Valvair Corp., 454 Morgan Ar: 
Akron 11, O.—6-page pamphlet 
Single and double - solenoid contro] 
valves designed for service with air. 
hydraulic oil, water or vacuum are 
described in Bulletin SK356. Cut- 
away photographs illustrate opera- 
tion of valves; service and pressure 
range chart is included. 


Circle 508 on Inquiry Card 


File-Computer Application 
Remington-Rand Univac, Div. 
Sperry Rand Corp., 315 Fourth Ave., 
New York 10, N. Y.—4-page pamph- 
let—-Complete stock records for all 
commodities in several warehouses 
are kept on high speed magnetic 
drums by file computer described in 
pamphlet TM-998. Photographs of 
system and other data processing 
units are included. 
Circle 509 on Inquiry Card 


Automatic Quenching Tanks 
American Gas Furnace Co., Eliza- 
beth, N. J.—4-page pamphlet—De- 
signed for use with company continu- 
ous production reciprocating hearth 
furnaces and rotary retort furnaces, 
continuous automatic quenching tanks 
are described in Bulletin 820.10. Spe- 
cifications, water and oil quench 
modifications, oil cooling and other 

features of the tanks are covered. 
Circle 510 on Inquiry Card 


Machine Tool Switches 

R. B. Denison Mfg. Co., 102 St 
Clair Ave., N. W., Cleveland 13, O. 
4-page pamphlet—Seven models of 
heavy duty limit switches with 19 
different contact arrangements are 
covered in Bulletin 356. Switches are 
used in the automotive, electrical, 
metalworking, machine tool and metal 
product fields. 

Circle 511 on Inquiry Card 


Air Gaging 
Taft-Peirce Mfg. Co., Woonsocket, 
R. I.—4-page pamphlet—Actual ap- 
plications of air-electric gaging de- 
vices are illustrated and briefly de- 
scribed in pamphlet. Examples of 
CompAIRamatic gaging cylinder 
bores, separating sizes, inspecting 
components, and providing feedback 
signals to keep parts in tolerance 

are included. 
Circle 512 on Inquiry Card 


Precision Potentiometers 
Waters Mfg. Inc., 4 Gordon St. 
Waltham, Mass.—4-page pamphict 
Series of precision wire wound poten- 
tiometers with bushing or servo 
mounts, and with resistances ranging 
from 10 to 10,000 ohm is described 
in illustrated pamphlet. Mechanical 
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and electrical specifications, resist- 
ance ranges, linearity, and other in- 
formation on the devices are included. 

Circle 513 on Inquiry Card 


Read and Record Heads 


Librascope Inc., 808 Western Ave., 
Glendale, Calif—4-page pamphlet 
Used for airborne data handling sys- 
tems, computer memory systems and 
laboratory storage systems, read and 
record heads and magnetic drums are 
the subject of illustrated pamphlet. 
Specifications and photographs of the 
ievices are included. 

Circle 514 on Inquiry Card 


Pivoted Bucket Carriers 


Hapman Conveyors Inc., Div., Hap- 
man-Dutton Co., Kalamazoo, Mich. 
§-page pamphlet—Designed to pro- 
vide safe mechanical handling of wet 
wx dry bulk materials, pivoted bucket 
arriers are described in Bulletin 
HB-854. Automatic direct loading and 
sutomatic unloading features are dis- 
ussed; application photographs are 
ilso included. 


Circle 515 on Inquiry Card 


Compression Molding 


Automatic Molding Machine Co., 
3217 Exposition Place, Los Angeles 
18, Calif—4-page pamphlet—High 
speed, fully automatic molding ma- 











chine for any fast curing thermoset- 
ting material is described in pamphlet. 
Specifications of Models A50 and A25 
are given, along with illustrations of 
the machines. 

Circle 516 on Inquiry Card 


Belt Conveyor Components 
New London Engineering Co., New 
London, Wis.—4-page pamphlet—Di- 
rected toward solving materials han- 
dling problems, illustrated pamphlet 
includes pictures of 22 basic belt con- 
veyor supports and undercarriages. 
Details, specifications and general in- 
formation on conveyor are given. 
Circle 517 on Inquiry Card 


Single-Phase Motors 
Robbins & Myers Inc., Motor Div.., 
Springfield, O.—4-page pamphlet—All 
weather, capacitor start motors are 
described in Bulletin 470-A. Five 
frame styles for the 10 and 15 hp 
motors are illustrated. Construction 
for outdoor installation includes 
screened end-head openings. 
Circle 518 on Inquiry Card 


Platen Conveyor 


Visi-trol Engineering Co., 9345 


ing, heavy duty platen conveyor is 


the subject of pamphlet. Conveyor 
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These versatile “packaged” units provide 
the basic chassis for a wide range of special 
automatic machines. They are illustrated 
and briefly described in Bulletin 356K. 


can be used as an integral unit or as 
part of an automation line. 
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Time Delay Relay 
A’'G’A Div., Elastic Stop Nut Corp 
of America, Elizabeth, N. J.—2-page 
pamphlet—Two types of time delay 
relays—one for operation on energiz- 
ation and the other for operation on 
de-energization are discussed in 
pamphlet SR-6R. Photographs, speci- 
fications and general descriptions of 
the relays are included. 
Circle 520 on Inquiry Card 


Machine Circuits 

Machine Tool Electric Corp., P.O 
Box 1267, Lansing, Mich.—4-page 
pamphlet—Electrical circuits for 
automation of new and old machinery 
are discussed in Bulletin No. MC601 
Machine mounting cabinets, cubicles, 
control panels and floor installations 
are among types of custom wiring 
components discussed. 


Circle 521 on Inquiry Card 
Limit Switches 


Furnas Electric Co., 
St., Batavia, Ill.—4-page 


1128 W. McKee 
pamphlet 


is the subject of Bulletin No. 5605 


Circle 522 on Inquiry Card 


No longer is it necessary to build your special purpose 
and automatic machines “from the ground up’’. More and 
more progressive manufacturers are finding that Swanson 
Standard Indexing Chassis save engineering man hours 
and costs—get the job done in less time and for less money 
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applications with center 
column tool mounting 


or sem: automatic assembly and 
processing operations 
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Hubbell, Detroit 28, Mich.—4-page Used to control the movement of 
pamphlet-—Used for assembly, inspec- doors, conveyors, machine work tables 
tion, integrated machining or process- or carriages, line of limit switches 
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Now, with Westinghouse CYPAK*, you can fulfill your needs for this « 
more complex electrical control functions . . . without adding 1. 
more sources of trouble. You see, CYPAK has no moving parts to m Prodi 
wear, corrode or jam. The result: greater control reliability in — 
material-handling systems and none of the usual control a 
maintenance costs. me 
CYPAK operating life is many times longer than that of were 
conventional relays. And CYPAK systems have complete physical Wi 
protection. Each control element is enclosed in a plastic block ritic 
that is plugged-in—locked-in to a common power channel. tion 1 
These are some important ways CYPAK will back you in broader boiler 
application of weighing, sorting, dispatching, and storing re 
conveyor system applications. Your Westinghouse representative heed 
has more information on steel, paper, rubber and other industrial nd 
gre 


applications. Call him today. Or write Westinghouse Electric 
Corporation, Dept. B, P. O. Box 868, Pittsburgh 30, Penna. 


*Trade-Mark Autor 
J-21962 


WATCH WESTINGHOUSE! fin 


WHERE BIG THINGS ARE HAPPENING TODAY! enter 


Circle 605 on Inquiry Card AUTOMATION—November | AUTON 

















Porsche? Sis 5 












WW 
Soc 
aX po7060 





abstracts 





INSTRUMENT CONTROL OF POWER PLANTS 


STEAM-ELECTRIC power plants 
built prior to World War II gen- 
erally used separate control cen- 
ters for the load dispatcher, the 
turbine room, the boiler room, and 
the pump and heater area. With 
the advent of the single boiler- 
single turbine generating unit, 
which was adopted just before 
World War II, the common control 
center for boiler, turbine, and 
auxiliaries and often for load dis- 
patching was widely accepted. Con- 
trol centers for operation of one, 
two and up to four major steam- 
electric generating units were in- 
corporated into plants built with- 
inthe past 10 years. 

Extensive experience with some 
\0 million capacity in steam sta- 
tions provided with centralized 
control has established without 
question the following benefits of 
this design. 

1. A substantial increase in power 
production per operating and main- 
tenance employee utilized. 

2. Improved performance during 
start-up and emergency operation 
due to better co-ordination of the 
perating personnel. 

With the arrival of the super- 
ritical-pressure steam-electric sta- 
tion using once-through boilers, the 
boiler, turbine, and feed system 
are tightly interlocked and the 
need for a common control center 
ind a co-ordinated control system 
‘Ss greater than ever before. 


Automatic Data Handling 


Whil we may expect further 
refinement in design of control 
‘enters for steam-electric generat- 
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‘Pres dent 
Boiley Meter Co 


ing stations, results with present- 
day arrangements indicate that we 
are reaching the point of maximum 
return in reliability and flexibility 
of operation and in manpower sav- 
ing. However, there is another area 
for instrumentation which is re- 
ceiving much attention at the pres- 
ent time. 

We know that in the day-by-day 
operation of the _ steam-electric 
generating unit there is a sub- 
stantial variation in the efficiency 
of boiler, turbine, feed-heating, and 
condenser systems, and it is often 
difficult to avoid or to account for 
these variations. 


On large steam-generating units 
(above 150,000) these relatively 
small variations in efficiency rep- 
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resent variations in operating cost 
which would justify considerable 
capital investment to avoid. 

Instrument manufacturers are 
being forced to the conclusion that 
commercial instrumentation used 
up to the present is primarily for 
the purpose of guiding the opera- 
tion of the plant. While records are 
valuable for reference and are of 
some use in determining plant per- 
formance, the basic instrumenta- 
tion has neither the inherent accu- 
racy nor the proper arrangement 
for precise performance determina- 
tions and for maintenance of 
highest possible efficiency. 

In view of the general acceptance 
of single boiler-single turbine units 
and because of interest in economi 
incremental loading of generating 
units of an interconnected s 
more or less continuous precise de- 
termination of unit performance is 
becoming necessary to augment the 
use of line-loss penalty factors in 
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Fig. 1—Schematic instrumentation arrangement for operation 
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establishing the most economical 
method of loading generating units 
on an interconnected system. Po- 
tential savings through economic 
loading are sizable today and will 
be of far greater importance in 
the future as unit sizes increase 
and transmission systems become 
more complex. 


We now believe that instrumenta- 
tion for the future steam-electric 
generating station will be split in- 
to the three groups shown in 
Fig. 1. 

1. The first group will include 
instrumentation necessary for 
guiding the operation. It will be 
designed for maximum reliability 
and minimum outage and it will 
be suitable for actuation of the 
automatic control system. It will 
include the necessary indicating 
and recording devices to guide the 
operator during normal, start-up 
and emergency operation. It will 
be a somewhat simplified version 
of instrumentation used in today’s 
control center. 

2. The second group of equip- 
ment will include data-gathering 
and analog-type processing equip- 
ment for precise performance de- 
termination. The instrumentation 
will be of the highest possible pre- 
cision and will be applied in such 
a manner that it may be easily 
removed from service for calibra- 
tion checks to insure that high 
precision is maintained. 


3. The third group of instru- 
ments will transmit to scanning 
devices which may be designed to 
accomplish any desired objective 
from simple fault analysis to com- 
plete detailed performance test- 
ing of major units and/or auxil- 
iaries. Scanning and digital tech- 
niques seem best suited to this 
service because the potential num- 
ber of readings is large and the 
programming complex and _ vari- 
able. Since the service is not con- 
tinuous burden on the scanning 
and digital conversion equipment 
is not severe so that reasonable 
performance without excessive 
maintenance may be expected. 

On the smaller steam-electric 
generating units, use of the three 
distinct group of instrumentation 
has not been practical because the 
savings are insufficient to justify 
the cost of including and servicing 
precision-measuring devices and 
data-processing equipment so that 
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Fig. 2—Simplified diagram for power plant performance instrumentation. 


there has been some sacrifice in 
performance results presently ob- 
tained. However, on the larger 
units of today and of the future, 
the potential savings are so great 
and the advantages as will be out- 
lined so obvious that there seems 
no question about this being the 
future pattern. 


Advantages 


The advantages of segregating 
operating guides and precise per- 
formance and test instrumentation 
are as follows: 

1. The control center for large 
steam-electric generating units 
with complex auxiliaries can be 
simplified since the operator will 
require only continuous indicators 
or records necessary for guiding 
him in the reliable operation of 
the unit. Many of the measure- 
ments of temperature, pressure and 
pressure losses, flows, etc. now 
used in the control center can be 
eliminated. 

2. Precise performance data will 
be gathered and processed outside 
the control center so that the oper- 
ator will receive only results and 
pertinent information to guide him 
in correcting faulty performance. 

3. Incremental cost data can be 
sent continuously and directly to 
the load dispatcher for economical 
loading of the system. 

4. The data processing equip- 
ment will prepare permanent con- 
tinuous records of output, input 








and over-all and individual unit 
performance in a form suitable for 
direct cost accounting. 

5. The need for a large Results 
Department to collect and inter- 
pret data from the plant and the 
need for extensive and expensive 
testing programs of major units 
will be eliminated. 

6. Complete test data taken and 
interpreted continuously during the 
early stages of operation will lead 
to earlier correction of design 
faults and will enable builders to 
improve their designs on subse- 
quent units. 


Application of Data Processing 


In the application of data proc- 
essing to the steam power plant, 
as in the application of data proc- 
essing to business operations, the 
success or failure depends entirely 
upon development of proper meth- 
ods, which in the terminology of 
the computer engineer is called 
programming. Much further study 
is indicated before we will know 
how to design a practical program 
for determining steam-electric-gen- 
erator performance. Still further 
study will be required before we 
can offer economical scanning and 
digital-data-processing equ!} ment 
for fault analysis and detailed 
testing programs. 

For present-day large 
generators, the analog-type per 
formance determination method il- 
lustrated on Fig. 2 seems to offer 
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, means of providing information 
for economic incremental loading 
ind for continuous over-all boiler, 
turbine, and heater-cycle efficiency 
records. Equipment utilizing this 
method can provide continuous ac- 
urate performance results at a 
reasonable cost. 

By continuously comparing the 
measured and calculated perform- 
ince of boiler, turbine, and feed 
eaters against design conditions, 
erating personnel are provided 
with immediate notice of off-stand- 
id operation and with a reason- 
ible amount of properly designed 
testing equipment can quickly 
ocate the reasons for inferior per- 
formance. 

It is possible that complete test- 
ng equipment using data scanners 
nd digital-data-processing equip- 
ment should be portable so that 
t ean be moved from unit to unit 
to provide information for check- 
ng the design of new units dur- 
ng the start-up period and for 
naking periodic detailed perform- 
nee tests on older units. 

On very large units of complex 

sign, a permanent installation 

f seanning and digital-conversion 

iipment may be justified to per- 

frequent detailed testing pro- 
carried out quickly 
nd at a minimum of expense. 


crams to be 


Continued Progress 


In this twentieth century the en- 
gineer has made great progress in 
xtracting the maximum amount 
ff useful electric power from each 
‘uel unit, through the use of high 
and high temperature, 
ind of larger steam generators of 
mproved thermodynamic and me- 
hanical performance. Intelligent 
se of instruments and automatic 
trol has helped to operate these 
mplex machines effectively and 
reliably and has helped to provide 
‘te information for further im- 
rovement in design. The pattern 
' progress outlined herein will be 
mtinued for years to come. 


ressure 


F ron 


a paper entitled, “Instru- 


ents and Control—Key to Eco- 
‘omical = Performance of Steam 
rower Plants” presented at the 
‘all Meeting of the American So- 
ty of Mechanical Engineers in 
Denver 


sept. 1956. 
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NEW AID TO 
BETTER COST - 
CONTROL 


Your Scales are Doing 
to Control Costs, Guard Quality 


It’s scale check-up time! Time to measure your scales against 
today’s needs—make sure they’re not falling short. The new 
Toledo Weight Fact Kit helps you look at your scales as a 
weighing system—shows you if any scales are “misfits” in 
capacity, application or location. It will help you detect 
weighing inefficiencies that drain off profits. 

Request your easy-to-use Weight Fact Kit today. It’s free— 
no obligation! Take this opportunity to get the vital weighing 


information you need for efficient cost and quality control. 


Shows You the Job 
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Toledo Scale Company 
1415 Telegraph Road 
Toledo 1, Ohio 


Please mail to me a Toledo Weight Fact Kit without obligation, 


weigh in a full 

range of capacities 
for ticket, sheet or 
strip tape records. 


ADDRESS. 


CITY. STATE 


MATERIALS HANDLING TRENDS 


WITH THE ENDING of World 
War II, industry found itself faced 
with a tremendous pent-up demand 
for consumer goods and semidur- 
ables. Nearly everybody was in 
the money, and wanted goods fast 
—automobiles, household  appli- 
ances, new homes, clothes, and all 
the other items they could afford 
and some they couldn’t afford. At 
this time the production machine 
was prepared to meet the chal- 
lenge. Manufacturers knew how 
the great outpouring of goods 
coud be achieved, through a wider 
use of machinery, particularly ma- 
terial handling equipment. 

Let us here review broadly some 
of the trends that have been go- 
ing on from the standpoint of the 
materials handling equipment in- 
dustry. The mechanization of 
handling must be an integrated 
feature if optimum results are to 
be achieved. The purpose of all 


mechanization, and especially of 


materals handling equipment, is to 
increase the value added per work- 
er. To put it another way, it is to 
reduce the manual handling of ma- 
terials as close to zero as practical. 
This is being accomplished in many 
ways. 


The Picture Today 


For example, let us consider the 
mounting of tires on wheels in an 
automobile factory. Methods for 
doing this job automatically have 
been developed which increase pro- 
duction 250 per cent with 75 per 
‘cent fewer employees. Tire plants 
have automatic dispatch systems 
with monorail trains operated by 
means of dialed instructions on 
the train controls. 

Completed automobile frames 
are handled automatically through 
finishing, painting, and inspection, 
the only attendant being a com- 
bined operator - inspector. In 
freight terminals tow line convey- 
ors move goods with ease, cutting 
terminal labor costs by as much as 
50 per cent. Fork trucks move in 
to remove the loads without halt- 
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ing the steady flow of the tow line. 

Manufacture of household appli- 
ances such as washers, dryers, 
ranges, refrigerators and the like 
is conveyorized to a high degree, 
even to the point where some as- 
sembly operations have been made 
automatic. On a mery-go-round 
type of conveyor 9 operators build 
162 electric washer harnesses per 
hour. Formerly it took 19 opera- 
tors to turn out only 65 harnesses 
per hour. As washing machines 
are assembled the line moves par- 
allel to another conveyor carrying 
testing instruments at the same 
speed. Each washer is given an 
opertion check without slackening 
the production flow. 

The warehouse, too, where deliv- 
ery conveyors from 5 different 
manufacturing units converge, is 
highly mechanized. Here a single 
operator sits at a control board 
and automatically handles all the 
production flow. Appliances come 
in on live roller conveyors in 
batches, with each batch compris- 
ing a single model and color. 
Working from coded order sheets, 
the dispatcher pushes buttons and 
sends groups of appliances toward 
the proper loading station in the 
proper order. Without confusion, 
the conveyor, elevated 30 feet in 
the air, moves the appliances to- 
ward their destination, where they 
descend to waiting fork trucks. 


How Far Can We Go? 


Just how far can we go toward 
reducing manual handling to zero? 
In theory we can go all the way, 
since our engineers have the equip- 
ment and the know-how to make 
all handling mechanical. The de- 
gree to which this mechanization 
will be carried depends, as it has 
in the past, on economic considera- 
tions. Despite the great publicity 
given to mechanical handling and 
automated production, a_ close 
scrutiny will reveal that the truly 
automatic factory still is yet to 
come, while the mechanization of 
an entire industry is even farther 


away. We estimate that even in 
the highly mechanized automobile 
industry mechanical handling of 
parts has been carried to only 
about 75 per cent of the ultimate. 
whereas so-called new automation 
has not penetrated to more than 
10 per cent of its potential field. 

Having no occult powers, our 
look into the future will neces- 
sarily be somewhat speculative. 
though of course it will be strong- 
ly influenced by present trends. 
Combined sales in the materials 
handling industry, embracing al! 
the various activities which go to 
make it up, were in 1955 about 
$112 billion and conveyor sales 
were approximately $300 million. 
Based on a projection of present 
trends and using forecasts from 
reliable sources on probable trends 
in plant and equipment expendi- 
tures, and based on the assump- 
tion of no unforeseen difficulty, it 
seems reasonable to speculate that 
overall sales in the materials han- 
dling industry by the end of the 
next 10 years will total $21, bil- 
lion annually, and that conveyor 
sales will be made at the annual 
rate of $500 million. This fore- 
cast is made on the basis of to- 
day’s dollar. 


What to Expect 


Now let’s look briefly at some of 
the technological advancements by 
which this new goal may be 
achieved. We can expect that 
within the next 10 years automa- 
tion will reach the point where 
electronic computers will forecast 
market trends and arrive automat- 
ically at a production schedule to 
meet the anticipated market. The 
computer will then relay the de- 
sired production schedule to the 
automatic production system. Ma- 
terials will begin to move in on 
conveyors automatically for proc- 
essing. As they are transported 
along they will also be subjected 
to complete quality control. If 
needed, they will be weighed, sort: 
ed and classified. 

As components are fabricated 
and assembled they will move 
conveyors to banks located at stra- 
tegic intervals along the sub and 
final assembly lines. At no time 
will any operation be forced to 
shut down because of a shortage 
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of parts. Should any one process- 
ing machine, or even a series of 
machines, be forced to shut down 
for maintenance and repairs, this 
one-time bottleneck will be circum- 
vented and a steady flow of mate- 
rials automatically diverted from 
conveyor banks. 


Automatic Warehouse 


Moving into warehousing and 
distribution, it is our opinion that 
the application of material han- 
dling will become as complete as 
in production. The automatic 
warehouse probably will work in 
this fashion: Bins and bays will 
be organized as a gigantic auto- 
matic filing system. Stocks will be 
arranged either on storage convey- 
Ws or on specially designed racks. 

Orders will be assembled by 
pushing buttons at central control 
panels. Automatically the re- 
juired items will move onto a de- 
livery conveyor. Say the order is 
for ranges. At the dock they will 
be assembled in a_ pigeon-hole 
group of racks corresponding in 
size to a similar rack arrangement 
m waiting delivery trailers. In 
me movement the appliances will 
slide from the dock pigeon-holes 
into those on the trailer. At the 
jistributor’s warehouse the order 
will tilt off into a matching con- 
veyor rack which moves inside 
mechanically. Warehouse convey- 
rs will be arranged in a series of 
loops so that dispatch can be made 
to any corner. 

The great American march to 
emancipate labor continues. Our 
evelopment and use of mass pro- 
duction techniques has raised the 
living standards of the American 
worker to heights far above his 
‘ounterpart in any other place in 
the world. We can take pride and 
satisfaction in the knowledge that 
we have brought the good life to 
the common man. We can sum 
up the spirit that keeps it moving 
‘y Saying that in industry, as well 
‘s in romance, the world belongs 
‘o the young at heart. 

From a paper entitled, “Future 
Trends and Developments in the 
Materials Handling Industry” pre- 
sented at the annual Washington 
Vonfere nce of Machinery and AI- 
"ed Products Institute, Washing- 
‘Mm, D.C., June, 1956. 
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Perpetual inventory and 
eccurate control of process 
liquids in plant pinpoints 
profitable operation. 
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Bowser meters with ticket 
printers provide accounting 
records of liquid receipts, 
transfers and deliveries. 
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IMPROVES QUALITY 


FILTERING 


Bowser filters of all types 
are available for filtration 
of nearly every process 

or industrial liquid. 





Uniformity of color and 
clarity with better quality 
control assures efficient 
processing of finer 
end-products. 
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Bowser blenders proportion 


and combine any number nated. Push-button control 
of liquid components in a ~~ automates production to 
continuous, closed system — cut costs, improve profits. 


with highest accuracy 
et pumping flow rates. 
Write for “DIGEST” 
PROCUREMENT 
is available on lease or progressive = 


Bowser “liquid automation” equipment 
payments to conserve working capital. 
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Frequent time adjustments are no problem with the dial head 
available on AGASTAT time/delay /relays. They provide a com 
plete range of adjustment with 1 revolution of the dial. Dial 
markings permit easy calibration for accurate adjustment. And 
you can spot each of the 4 timing ranges quickly because they 
are color coded: blue from 30 seconds to 15 minutes; red from 
10 seconds to 2 minutes; yellow from 0.1 to 10 seconds; whit 
from 0.1 to 3 seconds. 

Like all AGASTAT relays, units with dial heads are sole 
noid actuated, pneumatically timed. Each model is available 
with either dial head or needle valve adjustment. Where tre 
quent readjustment of timing is necessary, dial head adjustment 
should be specified. For bulletin on all popular AGASTAT time 
delay relays, write to: Dept. A28-1128 


Elastic Stop Nut Corporation 
of America 
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1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing 


DIVISION 
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“PIG-TAILORING” 


. @ revolutionary new ‘ (ae | 1 a 
mechanical process for higher A . . R | 
production at lower costs. 

Fastest PREPARATION and 

ASSEMBLY of Resistors, 

Capacitors, Diodes and all 

other axial lead components 

for TERMINAL BOARDS, 

PRINTED CIRCUITS and “PIG-TAILOR” *. 


MINIATURIZED ASSEMBLIES. “SPIN-PIN” *. 


The “PIG-TAILOR" plus “SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 


ees ee shapes — 3 minute set-up — No accessories — Foot operated — 1 hour 
training time. Cc 
PIG-TAILORING provides: PIG-TAILORING eliminates: FA 
. Uniform component position. 6. Individual cut and bend lengths. . Diagonal cutters. . Broken leads 

. Uniform marking exposure. 7. Better time/rate analysis. . long-nose pliers . Short circuits from clippings 
. Minioturization spacing control. 8. Closer cost control. . Operator judgment - 65% chassis handling 8) 
*S” leads for terminals. 9. Invaluable labor saving. - 90% operator training time. . Excessive lead tautness In 
"U" leads for printed circuits. 10. Immediate cost recovery . Broken components 10. Haphazard assembly methods fe 
VE 


* PATENT PENDING 


BRUNO-NEW YORK INDUSTRIES CORPORATION (a M 


DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT 
460 WEST 34th STREET ay Baw eRe Tl, We YY, 
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Uayorencare VUBULAR CONVEYOR: available 


Move almost any flowable 


. CO 
material — wet or dry = through Z CA 
any plane or angle... ; 
Make big savings! Move bulk materials As a regular service to readers, we will be happy i 
automatically—up, down, through walls, ™ 
around corners and obstacles with a : , ; ae a »- Suc 
Hapman! Circuits like these or complex send copies of the desired articles as long as the su} Pat 
layouts engineered to your needs. Usually 
a single drive unit serves where other con- » Reacts 8 wae a ia oc itnct fill out one ot 
sents aaah aovecsh. Dellgn Gams enet. ply lasts. To obtain extra copies, just fill BLA 
Dust and liquid tight! STI 

WRITE for Circuit Bulletin and Catalog a-116 the special reply cards included in this issue. i 
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patents 





Copies of patents are available at 25 cents 
each from the Commissioner of Patents 
Washington 25, D. ¢€ 

Handling 


CODING, DECODING AND CODE SENSING MECHANISMS 
FOR SORTING APPARATUS 

Articles being sorted are carried on conveyor 
system by holders which incorporate sensing and 
indicating elements. These elements actuate trans- 
fer means to direct holders to suitable branch con- 
veyors. Patent 2,751,092 by Robert Gourdon, as- 
signed to Societe Anonyme dite: Centre d’Etudes 
M.B.A., Paris, France. 


CONTINUOUS FEED MECHANISM 


Circular workpieces are elevated from a hopper 
by an endless conveyor having sloping channels. 
Parts roll from the channels into a reservoir which 
feeds a discharge duct. Speed of the conveyor is 
regulated in relation to the level of parts in the 
reservoir. Patent 2,745,537 by Harold O. Cadman, 
assigned to Gardner Machine Co. 


APPARATUS FOR SEPARATING AND FEEDING ARTICLES 


Machine changes series movement to substan- 
tially parallel transverse movement. Transfer is af- 
fected by means of air jets triggered by light- 
sensitive cells. Patent 2,744,609 by Ray S. Jenney, 
Robert T. Fetherston, and Glen R. Miller, assigned 
to Kellogg Co. 


Process Design 


CONTINUOUS HORIZONTAL HOT MOLTEN METAL 
CASTING APPARATUS 

Single integral article is cast by pouring into 
mold sections carried by a horizontal conveyor in 
such manner that a continuous mold is formed. 
Patent 2,751,647 by Benjamin Brownstein. 


BLANK AND METHOD FOR MAKING INTEGRALLY 
STIFFENED AIRCRAFT SKIN 


Metallic sheet integrally stiffened by parallel ribs 
can be made by extruding a hollow polygonal shape, 
slitting the extruded product and flattening the 
result into a desired sheet. Patent 2,742,692 by 


Kar! F. Braeuninger, assigned to United States of 
America. 
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One man, using this FRIED LIFTVEYOR 
and a FRIED STRIP-STACKER, 


cuts and stacks 40% more sheet metal 


than a shear operator working with two manual helpers 


—reports A. R. Purdy Co., prominent metal warehouse 


Mechanized operation eliminates extra men formerly 
needed for handling wide sheet; shears worked at 
capacity for first time; safe operation assured. 


When A. R. Purdy Co., Inc., leading New Jersey metal 
warehouse, found that 2 back shear assistants could not 
keep pace with the 60-strokes-a-minute rate of their 3 
shears, they installed a FRIED LIFTVEYOR and 2 FRIED 
STRIPVEY ORS. 

“Almost immediately,” says a Purdy official, “our pro- 
duction increased to the maximum of each shear” (a rise 
of 40%). Furthermore, “we no longer need 2 men behind 
the shear!” 

Purdy shearmen find that their FRIED LIFTVEYOR’S 
pneumatically operated plungers provide an effective sup- 
port against flexing for all types of metal, all sheet widths. 
Any gauge steel, stainless, aluminum and bronze sheets are 
easily supported, then sheared within .005 of an inch 

The FRIED STRIP- 
VEYOR handles the cut strip 
automatically, carrying the 
metal safely beyond the shear 
bed. Combined with a FRIED 
STRIP PACKER, the STRIP- 
VEYOR raises the strips to 
the desired point, dropping 
them on to the STACKER 

“In adding this equipment,” says the Purdy company, “we 
have for-the first time completely mechanized our shearing 
operations and made it possible to work our shears 1p 
their capacity and produce quality products with safety to 
our men.” 

Find out how FRIED LIFTVEYORS, STRIPVEYORS, 
STRIP STACKERSand other FRIED Plate, Sheet and Strip 
Handling Equipment can help your production. For FREE, 
illustrated material, write today! 





You save 4 ways with FRIED automatic units: 
1. Manpower behind the shear is reduced or eliminated 
2. Shear capacity increases up to 300%! 
3. Shear down time — caused when cutting accumulations 
interfere with efficient teamwork — is no longer a problem 
4, Injuries from sharp-edged cut sheet, burrs, falling trim cuts 
and similar safety hazards are now eliminated 


FRIED STEEL EQUIPMENT MFG. CORP., 528 East 119th St., N.Y.C. 35 


eee eee eee ee eee ee 


FRIED STEEL EQUIPMENT MFG. CORP. 
528 East 119th St., New York 35, N. Y. 


GENTLEMEN: Please send me FREE, illustrated material con- 
taining full information on your automatic sheet, plate and strip 
handling equipment 


MY WAME niin 
COMPANY ; — ninguna 
 iaieinncpintnencictininitinaiienpemsin ane indemeaeeemmmmemne 
NI sietietetecerineeencentiamensentititennei aia iieaniiilianniiaaan 
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Chronologically 
records actual 

on-and-off time 
by duration. 









































Can be used with power or Gives absolute 








































gravity lines. Standard O.A. ZS time-study data 

widths 18”; 22”; 30° — Belt widths WORK- Per operation. 

12”, 16", 24. Length as required. Jia 33 + TOTALIZER Establishes true 

Top quality 3-ply 28-oz. duck with '34@ 5s : cost accounting. 

thick traction rubber-top belt. Re- s gives complete production mm coh 

versible divoction of evel. Denes USED — data continuously .. . automatically of parts replacement, 

illustrated. : aT ee lds Now get complete, accurate, repens, manmenanes. 

Over Doors documented production data on Gives total operating 

Write for detailed PUSH BUTTON Short units as any machine, process, operation. food polling’ 


information and CONTROL 


suggestions for ap- 


plication. AVAILABLE 









Booster in Eliminates costly, inaccurate spot- 
Gravity line checks, time studies. 

TR+T records on continuous 4-month 
tape. Uses no ink. No maintenance. 
Thousands in use in large and small plants. 
Write for brochure “C” and list of users. 


SEE UR pe ts peels <u 


DIVISION OF HEAT-TIMER CORPORATION 
657 BROADWAY + NEW YORK 12;/N. Y. 
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STAMPINGS 


Produced economically in our modern 


Allows ability to 
anticipate equipment 
servicing. 


















CONVEYOR CO. 


MFRS. OF WHEEL & ROLLER GRAVITY 
& LIVE ROLLER CONVEYORS + POWER 
408 Douglas N.W. BELT CONVEYORS + SWITCHES + AC- 
CESSORIES & REEL DOLLIES 


GRAND RAPIDS 4, MICH. 
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ACCURATE 
AUTOMATIC plant for: 
LUBRICATION AUTOMOTIVE, INDUSTRIAL EQUIP- 






MENT, DOMESTIC APPLIANCE, AGRI- 
CULTURAL INDUSTRIES AND OTHERS; 
will boost your output at material sav- 
ings. 





One of many stylesi 



















WRITE FOR 
BULLETIN! 









Our production, engineering and tool- 
Protect f ‘li ‘ d h -_ 
Conveyor room facilities are geared to the volu 


Chains~ 












usage of your industry. 





Feeds oil by gravity through solenoid and sight 
feed valve to brush which rides the chain. Sole- 
noid starts and stops with driving motor making 
operation automatic, oiling only when chain 
moves. Drop feeding adjustable. 9 oz. — 1 gal. 
in capacity with brushes to suit your chains. 


® ense O i 
Oil Cups OT TY -) sers S 


Oiling Systems ® Valves CORPORATION 


Oil Gages ® Chain Oilers 2312 Waldo Boulevard 
Manitowoc, Wisconsin 




















Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Pennsylvania 
Lansing 2, Michigan 












Serving Industry Since 1914 
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new books 





NATIONAL STANDARDS IN A MODERN ECONOMY 


Edited by Dickson Reck, late professor, School of 
Business Administration, University of California, 
Berkeley; 372 pages, 6 by 9% inches, clothbound, pub- 
lished by Harper & Brothers, New York; available from 
AUTOMATION; $5.00 postpaid. 


Thirty-four leaders review past, present and future 
aspects of standardization and its impact and effect. 
Two brief chapters specifically discuss relationships 
between standards and automation. References are 
given at the end of individual chapters. Notes on 
standardization in all types of commercial areas and 
industries are included. 


PULSE AND DIGITAL CIRCUITS 


By Jacob Millman, professor of electrical engineer- 
ing, Columbia University and Herbert Taub, associate 
professor of electrical engineering, City College of 
New York; 687 pages, 6 by 9 inches, illustrated, cloth- 
bound, published by McGraw-Hill Book Co. Inc., New 
York; available from AUTOMATION; $12.50 postpaid. 


Comprehensive basic text covers components, cir- 
cuits and techniques beyond the long standing em- 
phasis on electronics for radio engineering. These 
broader concepts must be applied for work in the 
modern fields of control systems, data-processing sys- 
tems, nucleonics, telemetering, etc. Circuits are an- 
alyzed on a physical basis with mathematics being 
used after physical motivation is discussed. Over 400 
helpful problems are included. 


Industrial Publication 


REPORT ON FIRST ANNUAL CONTOUR MACHINING 
CONFERENCE 


Paperbound, 24 pages, 81% by 11 inches; available 
from True-Trace Corp., 9830 E. Rush St., El Monte, 
Calif.; Free. 


filustrated texts of five papers, and report of panel 
discussion covering use and tooling of tracer control 
machines, their accuracy, and experiences of various 
users. The conference was sponsored by True-Trace 
Corp. with the co-operation of Consolidated Vultee 
Aircraft Co., Douglas Aircraft Co. Inc., Consolidated 
Engineering Corp., Farnum Mfg., North American 
Aviation Inc., and Northrop Aircraft Inc. 


AUTOM \TION—November 1956 








eae a eS 


This marine duty 
motor was de- 
veloped by Peerless to meet the 
standards and specifications of ABS, 
Maritime Administration and 
AIEE #45. It is available in drip- 
proof, splash-proof, totaily enclosed, 
spray-tight and water-tight construc- 
tion from to 30 HP. Peerless 
motors are aboard countless Ameri- 
can and Canadian vessels. Peerless 
has many years’ experience in 
working with marine motor prob- 
lems. Consult our engineers about 
your problems. A letter, wire or 
phone call will bring immediate re- 
sponse. We will work with you to 
produce the one marine duty motor 
design that meets your needs best. 


ELECTRIC MOTOR DIVISION 


tHE PRerless.Clectuc COMPANY 


- BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
1512 W. MARKET ST. + WARREN, OHIO 
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CUMULATIVE EDITORIAL INDEX 


Number preceding the hyphen is month of issue; those following are page numbers in that issue. 


Including siz issues. 


Acceleration, dec motors, 6-82 
Air, use of compressed, 9-43 
Alder, 8. M. 
Magnetic 
tribution 
Aluminum, 
anodizing, 6-66 
melting, 6-66 
Analog 
information, 10-84 
systems, 10-137 
to digital converter, 6-19 
Analysis, 
electric circuit, 8-122 
gas stream, 11-78 
Analyzers, continuous, 8-49 
Anodizing, 6-66 
Antonson, W. L. 
Photoelectric Control In Log Han- 
dling, 11-58 
Assembly, 6-12, 17; 10-50 
auto wheels, 9-40 
automated, 10-50; 11-63 
circuit board, 10-68 
continuous, 11-63 
cyclic, 11-63 
electronics, 10-19 
Astin, A. V. 
Industry Needs Automation, 9-133 
Automatic multispindle machine 
tools, 6-49 
Automation, 
and government, 7-28 
and industry, 7-28 
and labor, 7-28 
and the public, 7-28 
and smaller plant, 10-63 
and stockholder, 7-28 
apprenticeship program, 7-19 
controllers, 9-54 
developments needed, 9-133 
effects of, 6-142 
machine tool field, 8-66; 10-63 
philosophy, 6-12, 46; 7-28 
planning for, 7-28 
welding field, 11-33 
Automobile parts manufacture, 8-55 
Automobile wheel assembly, 9-40 
Award, editorial, 6-11 


Controls Dis- 


7-69 


Memory 
Conveyor, 


B 


Bakery, handling, 6-24 
Balancing, 

autematic, 9-71 

flywheels, 7-13 
Ballizing, 10-75 
Barrel finishing. 6-142 
Batch processing, 6-58; 
Baughman, G. W. 

Automatic Operation of Railroads, 

8-116 
Bearings, 

antifriction valve, 9-70 

synthetic fiber, 7-13 
Beer-case handling, 8-37 
Belt feeders, 7-37 
Binary, operation, 6-60 
Black, D. V. 

Bibliography of Literature on 
Computers, 11-135 
Boiler water corrosion, 9-12 

Bolz, R. W. 

At the Crossroads, edit. 
Bonding linings, 11-78 
Braking, dc motors, 6-82 
Broaching, 11-48 
Bronze, continuous casting, 7-42 
Brown, J. J. 

Potential in Canada, 10-142 
Buchsbaum, W. H. 

Automation Right Now, 
Bulk weighing. 8-44 
Burgoyne, A. 8. 

Synchronizing Sensing 

essing, 9-49 
Bus bars, 6-16 


11-81 


11-43 


6-46 


and Proc 


able conveyors, 6-76 
ameras, 8-16 


. 
. 


‘arbon paper manufacture, 6-46 


. 


( 
< 
Canada, automation in, 10-142 
( 


arrier equipment, remote control 

9-66 
Casgrain, W. V. 

Materials Handling Trends, 11-126 
Casting, continuous, 7-42; 11-129 
Ceramics, spray system, 8-20 
Chemical, 
analysis, 11-25 


132 


handling, 6-28 
pneumatic & electronic controllers 
9-54 
processing, 8-49 
Chip removal, 6-21 
Circuits, 
design, 11-131 
preferred, 7-49 
self-checking, 8-10 
standardized, 6-11; 7-49 
telephone, 11-50 
tester, 6-19 
Cleaning, 7-52 
Closed-loop systems, 7-56 
Coal handling, 6-28, 37 
Coffee dispensing machine, 6-12 
Coffman, P. A., Jr. 
Controlled Feeding For 
And Dry Materials, 7-37 
Coil, stock processing, 6-77 
Coining, 11-64 
Combes, J. J. 
Continuous Analysis Key 
proved Processing, 8-49 
Components, 6-138; 8-30 
electronic, insertion, 10-68 
Compressed air use, 9-43 
Computers, 6-134; 10-22, 137 
and management, 8-122 
bibliography on, 11-135 
Computing, mix proportions, 
Container, self-feeding, 7-20 
Contents, 11-3 
Continuous melting furnace 
Continuous processing, 6-58 
of fiberboard, 6-68 
Continuous stream processing, 8-49 
Continuous strip processing, 6-46, 77 
Contour forming, 8-41 
machining, 11-131 
Control, 6-138; 7-55; 8-120 
aircraft throttle, 8-19 
bulk feeders, 7-37 
chemical processes, 8-49 
computers, 10-137 
conveyor, 7-69; 8-37; 11-58 
cutoff operation, 10-74 
de drive, 8-60 
digital, 9-130 
electronic, 6-46 
feedback systems, 6-60, 77, 142 
finishing process, 11-57 
flow ratio, 11-80 
food packaging, 9-46 
grinding operation, 8-13 
machine, 9-71 
machine tools, 
10-137; 11-73 
milling, 6-60 
moisture, 9-9 
numerical, 6-60; 9-130; 10-84 
of railroad, 8-116 
overhead crane, 9-10 
pH, 9-78 
photoelectric, 8-41; 11-58 
positioning motors, 11-71 
process, 6-52; 7-46 
punched card, 11-81 
rolling mill, 11-9 
self checking, 8-10 
solid state, 7-113 
speed, 8-110; 10-90 
strip processing, 6-77 
system design, 8-122 
tape, 7-66; 8-115 
temperatures 8-8; 10-78 
template, 8-41; 11-73 
thickness, 10-90 
water works, 6-46 
Controllers, 9-54 
moisture, 9-9 
Converter, analog to digital 
Conveying, 8-37 
newspapers, 10-59 
Conveyors, automatic 
transfer, 9-44 
escapement, 9-41 
gravel, 8-12 
gravity wheel, 6-50 
helicoidal screw, 7-68 
light product, 7-61 
overhead, 6-25, 30, 38 
overhead cable, 6-76 
pneumatic, 6-24, 28, 34; 
tiered, 6-58 
Corrosion, boiler, 9-12 
Counter, for cutoff control, 10-74 
Counting, instruments, 6-11 
Covered rolls, 6-75 
Crane control, 9-10 
Current limit, de motors, 6-82 
Cycle, automatic machine, 8-55 


Liquid 


10-62 


, 6-65 


8-66; 9-12, 130; 


6-19 


unload and 


8-44 


6-142; 7-10, 11; 
148; 11-9, 15, 16, 


Data 
8-37; 
78 


processing, 
10-12, 62, 


Data storage, 7-46 
Daugherty, J. 
Management 
trol, 9-130 
Davis, R. E. 
Testing Hydraulic 
8-110 
De drives, 8-60 
De Carlo, C. R. 
Uses of Computers in Production, 
6-134 
Delays for information, 9-49 
Design, 
control system, 8-122 
electronic, 8-30 
hydraulic, 7-23; 10-75 
Detector, tear, 6-46 
Dickey, P. 8. 
Instrument Control of 
Plants, 11-123 
Differential transformer, 8-13 
Digital, 
computers, 7-128 
control, 9-130 
encoder, 9-10 
information, 10-84 
systems, 10-137 
Dispensing, coffee machine, 6-12 
Distribution, 6-24 
system, 7-69 
Drives, dc, 8-60 
Dust collection 


and Numerical Con- 


Speed Control, 


Power 


11-78 


Economics, 10-68 
Editorial award, 6-11 
Electric circuit analysis, 8-122 
Electrical, 
bus bars, 6-16 
circuit tester, 6-19 
Electrode positioning, 10-90 
Electrohydraulic handling 
8-55 
Electrohydraulic system, 6-73; 
91 
Electronics, 
assembly, 10-19 
circuit assembly, 
control, 6-46; 9-54 
in business, 7-128 
modular design, 6-12 
process control, 6-52 
reliability of, 6-142; 8-30 
standardization, 7-49 
Electrostatic paint spraying, 8-46 
Elevator conveyor, 8-54 
Enamel, porcelain, 8-46 
Engineering for automation, 8-29 
Engineers and automation, 6-41 
Engineers, 
processing, 11-33 
welding, 11-33 
Ensign, G. G 
Watch Automation 
Escapements, 10-50 


10-68 


6-131 


Facsimile reproduction, 11-10 
Fastening, 10-50; 11-64 


Faulkner, W. H 


Radiation Gaging of Plastic Sheet, 


6-77 
Feedback, 6-60; 9-130; 10-137 
in continuous thickness 
6-77 
Feeders, 8-48; 10-50 
hydraulic, 6-73 
magazine, 6-73 
Feeding, 8-25; 11-129 
assembly components, 10-50 
bulk materials, 7-37 
dry foods, 9-46 
long parts, 6-49 
press brake, 8-41 
Fiberboard manufacture, 6-68 
Finishing, 8-46; 11-57 
barrel, 6-142 
Flame hardening, 11-77 
Flash removal, 10-83 
Flow measurement, 10-20 
Flow ratio control, 11-80 
Food packaging, 9-46 
Food processing, 7-61 
Forging, 6-22; 7-68 
machining, 9-64 
Formulation, 10-62 
Foundry, 
handling, 6-22, 27 
Freezing food items, 7-61 
Freight car classification, 11-44 


control, 


10-88, 


gaging, 


Furnaces, 
are, 7-42 
continuous casting, 7-42 
continuous melting, 6-65 
normalizing, 7-10 


Furniture, anodizing aluminum, 6-65 


G 


yaging, 6-14, 128; 8-48 
for machine tools, 8-66 
radiation, 6-77 
sheet thickness, 6-77 
strip thickness, 11-25 
Gas fired furnace, 6-65 
Graphite, dies in continuous casting 
7-42 
Gravimetric feeders, 7-37 
Gravity wheel conveyors, 6-50 
Greenley, H. R. 
Auto Wheel Assembly, 9-40 
Grinding, 11-62 
centerless, 6-22 
machines, 6-73 


H 


Handling, 6-21, 139; 

11-129 

between presses, 8-55 

bulk materials, 11-51 

coal, 6-28, 37 

conveying, 6-21, 50, 76; 7-69 

8-44, 54 

feeding, 6-49; 7-68; 

62, 63 

for automated lathe, 10-83 

foundry, 6-28 

in news plant, 10-59 

in plating, 7-52 

in press operations 

logs, 11-58 

paper, 6-21, 32, 38 

stone, 9-70 
Hardening, 11-77 
Harder, D. 8. 

Manufacturing in_ the 

8-115 

Heat pump system, 7-9 
Heating, without fuel, 7-9 
Heinz, W. B. 

Electrohydraulic Devices, 
Helicoidal screw conveyors 
Herchenroeder, L. W. 

Numerical Control of 

Tools, 10-84 

Hole finishing, 10-75 
Hoppers, 8-25 
Horsepower, dc motors 
Host, J. A. 

Basic Transfer Machine 
Hydraulics, 7-23 

control, 8-55 

machine tool, 8-12; 10-7 

press, 8-41 

speed control, 8-110 

torque motor, 6-35 


10-50; 11-48 


7-63 


6-S2 


10-91 


Indexing. 8-66 
Indexing table, 6-73 
Information, delays, 9-49 
In-motion weighing, 11-44 
In-process gaging, 6-128 
Inserting, electronic 
10-68 
Inspection, 6-14 
Instruments, 9-22 
control, 11-123 
counting, 6-11 
liquid weight measuring 8-15 
radiation gaging, 6-77 
Integrated handling, 6-21 
Interfloor conveyors, 8-54 
Inventory control, 7-10 


Jaeger, J. J 
Automation Affects & 
trol, 7-116 
Johnson, E. C. 
Numerically 
6-60 
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Kendall, G. H., Jr 

Basic Transfer Machine, 10-91 
Kendall, G. H., Sr. 

Basic Transfer Machine, 10-91 
Knitting machines, 6-46 





Kraft, W. C. 


sircraft Skin Miller, 11-73 


Landsness, C. 
\utomatic Balancing, 9-71 

Lawson, A. A. 
Insertion of 

ponents, 10-65 

Legal problems, 10-148 

Linear programing, 10-148 

Load cell system, 11-44 

Load surveys, 11-15 

Logic circuit, 7-113 

weight feeders, 7-3 


Electronic Com 


OSs-it 


M 


Machine tools 
automated types, 8-66 
bar automatics, 6-49 
poring, 9-43 
roaching, 11-48 
control, 8-13; 9 
63, 84, 137; Ll- 
onversion, 11-73 
gaging, 6-128 
grinder, 6-73 
ydraulic, 7-23 
wdraulie slotter, 3-12 


-12, 130 10-19 
73 


hydraulic systems, 10-75 
athe, 11-12 

milling, 6-60 

skin milling, 11-73 

tape control, 10-9 
tracer control, 11-131 


achines, 8-121 
issembly, 6-12 
yalancing, 9-71 
offee dispensing, 6-12 


esign, 7-128 
ood packaging, 9-46 
itting, 6-46 
ounting, 7-63 
wax making, 6-58 
Macmillan, R. H 


‘ontrol Systems Simplified, 7-55 
gazine feed, 6-49 
gnetic amplifier, 
ignetic memory units, 
gnetic tape, 7-69 
manufacture, 8-48 
ntenance, 

electronic, 8-30 

ipport program, 7-10 


10-14; 11-71 


7-69 


gnets 








agement planning, 9-130 
ifacture of, 
r frames, 8-41 
ppliance parts, 8-46 
itomobiles, 8-25 
tomobile parts, 6-22 41; 9-43 
itomobile wheels, 8-55 
xle housings, 7-32; 11-33 
read, 7-61 
ms, 6-60 
I ifts, 6-22 
irbon paper, 6-46 
reult boards, 10-68 
springs, 7-68 
mpounded chemicals, 8-44 
rankshaft forgings, 6-22 
& food, 8-14 
Derboard, 6-68 
wheels, 7-13; 9-71 
ercury batteries, 6-12 
tors, 6-76; 7-63 
‘lice furniture, 6-66 
*rmanent magnets, 8-48 
iston pins, 11-62 
Stons, 9-43 
istic sheet -77 
te rcuits, 8-19 
park plugs, 6-42 
ampings, 8-55 
othbrushes, 6-50 
wep Sist . 7-11 
**’ components, 8-54 
ves, 9-64 
itches, 6-131 
iX cakes, 6-58 
facturing prediction, 8-115 


, Utacturing research, 8-25 
“ater, M. H 


‘hotoelectrie Control In Log Han- 

lling, 11-58 

terials 
_andling, 8-37, 54; 11-14, 126 
UcKewer 3. B. 
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Melting, continuous furnace, 6-65 
Memory units, 7-69; 11-16 
Menard, C. G. 

Evaluating Machine Tool Arrange- 


ments, 8-66 

Hydraulic System Improvements, 
10-75 

Mercury batteries, manufacture of 


6-12 
Metering liquids, 11-80 
Microscope, in gaging, 6-14 
Milek, J. T. 
Bibliography of Literature on 
Computers, 11-135 
Milling machine, 


numerical control, 6-60 
tape control, 7-66 
Mixing, dry, 8-44; 10-14 


Modular design of electronics, 6-12 
Mohler, J. B. 
Continuous Casting of Bronze, 7-42 


Controlling pH of Process Solu- 
tions, 9-78 
Moisture controller, 9-9 
Monitor vibration, 8-22 
Motor, 
de, 6-82 
hydraulic or pneumatic 6-38 
manufacture, 6-76; 7-63 
tape control, 10-19 
Muller, D. C. 
Magnetic Memory Controls Dis- 
tribution Conveyor, 7-69 
Mullin, W. C. 
Automatic Gaging for Machine 
Tools, 6-128 
Murphy, V. R 
DC Drive Characteristics, 6-82 
Selection of DC Drives and Con- 
trols, 8-60 
Muther, R. 
Line Production Savings, 6-133 


N 
Newspaper handling, 10-59 
Nitka, N. J 
Testing Hydraulic Speed Control 
8-110 


Nothman, G. A 
Tools of Automation, 7-120 
Numerical control, 6-60; 9-130; 10 
S4 
Nut-setting, 11-65 


Office automation, 7-128 
Office furniture manufacture 
Orienting methods, 10-50 


Overhead conveyors, 6-25, 30 


6-66 








Packaging, 6-21 8-14; 9-14 11-78 
dry foods, 9-46 

Paint spraying, 8-46 

Pallets, 
handling, 8-54 
loading, 8-37 
transfer, 10-91 

Paper handling, 6-21, 32, 3S 

Parts selectors, 10-50 

Peterson, K. W. 
Electronics for 

6-5 


Process Control 








pH, 
control of, 9-78 
measurement, 9-12 
Philosophy, 
automation, 6-12 
education, 11-20 
Photocell, 
control, 8-41; 11-58 
scanning, 6-46 


temperature indicator, 10-78 
Pick, M. 
Pulse Counter Controls Cutoff, 
10-74 


Pipe, manufacture, 7-46 
Plant layout, 6-133; 7-63 
Plastic sheet manufacturing, 6-77 
Plating, 7-52 
handling, 6-25 
Pneumatic, 
communication tubes, 
controllers, 9-54 
conveying, 6-24, 28, 34; 8-44 
feeding devices, 7-68 
torque motor, 6-38 
Popoli, F. R. 
Applying Telephone Switches 
Relays, 11-50 
Porcelain enamel, 
Positioning, 10-50 
control, 11-71 


8-37 


and 


8-46 


Post-process gaging, 6-128 
Presses, 7-32 


brake, 8-41 


continuous fiberboard, 6-65 
Printed circuits, 8-19 
Printing newspapers, 10-59 


Process control, electronic, 6-52 


Process, 
controllers, 9-54 
design, 11-129 


development, 8-25 
Processing, 
batch and continuous, 6-5 
chemical, 8-49 
Processing of strip stock, 6-77 
Product design, 6-26 
Production, 


line, 6-133 
scheduling, 6-134 
Programing, 10-68 


Proportioning, 11-80 
Pump, chemical resistant 
Punched cards, 7-13; 10-68 


10-20 


batching control, 11-81 
rolling mill control, 11-9 
Punched tape control, 6-60 


control, 7-115 


Quality 


RK 


Radiation gaging, 6-77 
Radio, 


civil defense, 10-9 


weather station, 6-15 
Railroad, 8-116 
car weighing, 11-44 


Random processes, control, 10-145 
Redner, K. H. 
Packaging 
9-46 


Dry Food Products 


Regulation de motors, 6-82 
Relays, electrohydraulic jet pipe 
10-88 
telephone type, 11-50 
Reliability, electronic, 8-30 
Remote control, 6-52; 10-14 
via voice frequencies, 9-66 
Reproduction, facsimile, 11-10 
Research, 8-25 
Resistors, temperature sensitive, 9-69 
Reynolds, H. L. 
Photocells Control Versatile Press 
rake, 8-41 
Riveting, 11-64 
Rolls, covered, 6-75 


chemical, 8-49 
8s reactors, 11-71 
Sawing, fiberboard sheets 
Scanning, pnotoelectric, 6-46 
Scheduling production, 6-134 
Scollard, W. E 

Auto Wheel Assembly 
Scrap disposal 
Screwdriving, 
Seidel, R. B. 

Tailoring Automation To Plant 

Needs, 10-63 

Selection of de drives 


Sampling 
aturable 


6-68 


9-40 
7-63 


8-60 


Semi-conductor, thermistor, 9-69 
Serrating, 6-49 
Shipping, 8-37 
Small plant automation, 10-63 
Smart, W. L. 

Porcelain Enamel Applied Electro 


statically, 8-46 
Solid state controls, 7-113 
Solution, pH control, 9-758 
Sorting, 8-48; 11-12, 67, 129 
Spark plug manufacture, 6-42 
Special machinery, 8-29 
Speed, 
adjustment, 6-82 
control, 8-110 
Spinning, 11-65 
Spline broaching, 11-48 
Spray system, ceramics, 8-20 
Stadum, C. B 
How to Use Solid 
7-113 
Staking, 11-64 
Stamping, 7-32 63; 8-55 
Standardization, tooling, 9-43 
Standardized circuits, 6-11; 7-49 
Standards, 11-131 
electrical, 7-128 
Statistics, automation 
Steady state, 8-110 
Stone, J. J 
Computers in 
trol, 10-137 


State Controls 


10-143 


Machine Tool Con- 


Storage, 6-26 
Stud-setting 
Swartz, D. M 


Management Sell Automation 
7.98 
‘- 


telephone type, 11-50 
railroad, 8-116 


Switches 
Switching 


Synchronization, de motors, 6-82 
System reliability, electronic, 8-30 
Systems, control, 7-55; 8-122 


randem operation de motors, 6-52 


Tapes 


control, 6-60 7-66 8-115 10-9 
magnetic, 7-11 
preparation, 7-66 


recording, 11-15 

steel control, 8-41 
rear detector, 6-46 
relephone equipment, 11-50 
Television, in gaging, 6-14 
Temperature, 

control, 10-78 


movement, 7-11 
Testing, 
circuits, 6-19 


keyboard operated equipment, 7-10 
motors, 7-63 
speed control, 8-110 


vacuum seal, 6-139 
Textiles, knitting machine controls ‘ 
6-46 } 
rheory of games, 10-145 e 
Thermistors, 8-8; 9-69 
Threading, 6-49 
Timing, 9-49 
Tool design, 9-43 
Toothbrush manufacture, 6-50 
Torque motor, 6-38 ’ 
Training, 6-142; 7-128 : 
Transducer, 6-52 . 
rransfer machines, 8-66; 9-64, 74 ' 


10-91; 11-37, 63 
tooling, 11-15 
Transient response, 8-110 
ic motors, 6-82 
Transistors, 7-128 
manufacture, 7-11 
Treer, K. R 
Automated 
63 


Tucker, D. P 


Assembly 10-50 il 


Reliability of Electronic Equip 
ment, 8-30 
rurning, 6-49; 10-S3 
t 
Urano, A. 8 
\utomati« Controls t Pipe Pro 
iuction, 7-46 
\ 
Vibration monitor 8-22 
Vibratory feeding, 8-45 
Voice frequency carriers, 9-66 
WW 
Waldron, A. J 
Weighs the Advantages of Pneu 


matics for Process Control, 9-54 
Walker, J. R 
Applying 
11-71 

Walter, L 


Magneti« Amplifiers 


Fiberboard Manufacture, 6-65 
Warehousing, 6-24; 8-37 
Water works controls, 6-46 
Wax molding, 6-58 
Weather station, 6-15 
Weighing, 11-44, 81 
bulk, 8-44 
Welding 11-9, 33, 67, 7S 
West, R. K 
Automatic Temperature Contro 


10-78 


Wire belt conveyor, 6-24, 32 


Zilius, R. B 


In-motion Weighing. 11-44 
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AUTOMATIC ‘OUR  rarmamtyp DOES IT 
50 TIMES FASTER 
SS at /9 THE COST” 


REPORTS ONE AIRCRAFT MANUFACTURER 


ARE ENGINEERED TO Field representatives Really saves money on small 


in Los Angeles, parts packaging. Packs, prin 

Californi : - ts, 

GIVE YOU GREATER ACCURACY! ee counts . . . all on one compact 
machine needing less than 3’ x 

. ; 4’ floor space. Simple to c 
Rely on field-proved ZENITH Controls a from ple ge ne to coat wate 
for trouble-free, maintenance-free ang, tate oa ages aad as many 
’ ‘ ' ; as 3 operators for comple 
operation .. . long-lasting performance eS Makes many governinas aoe 
and accuracy. \ * fied packages. Larger models 
available, too. 


WES 6 


The ZENITH line includes: Magnetic a Write to: 


INTERVAL PACKMASTER 
— f 
Contactors; Remote Control Switches; SALES COMPANY 


Automatic Transfer ‘ P. O. Box 3510 
- * Akron 10, Ohio 


Switches; Reset, In- 
terval, Process and 
Impulse Timers; 
Program Clocks... 


and special units to MULTI-CIRCUIT 


PROCESS order. TIMER 
TIMER 
Write Today for Latest ZENITH Bulletin 


See classified telephone directory for name of local distributor 


145 WEST WALTON STREET e CHICAGO 10, ILLINOIS 
Circle 619 on Inquiry Card Circle 621 on Inquiry Card 


NEW improved! F EE DALE Hopper Model 22008 
AUTOMATICALLY 


Cippard Ss © es Selects Parts... 


Model No. MAC 385 af” Nae . ae INTERMITTENTLY 


Feeds Them... 


CONTINUOUSLY 
MINIATURE ‘ This special Unit, with the 


PNEUMATIC CYLINDER . automatic feeding operation 


controlled by a selector and 
bank control circuit, feeds 


eee for MILLIONS of cycles q parts to a continuous centert- 


less grinder. Hopper capacity 


of AUTOMATIC OPERATION! ee ee 


While still the same size overall (2-3/16” x 7/16”) the sliding parts can 
new improved Clippard Miniature Air Cylinder incorporates be handled by this 
a number of improvements, assuring you of MILLIONS of unit with specifi- 
trouble-free cycles of operation cations of the ma- 

Stroke, for example, has been increased from %” to 14”, is chine determined 
Internal friction is reduced thru use of a special new self- by the parts to be 
lubricated synthetic piston ring. Cylinder case is rolled into ; , 

handled. 


never loosen or turn. Spring return has been improved and ‘ 1 This is just one of 
cylinder is cushioned internally to absorb shock. Will operate Ee a line of automatic 
up to 800 cycles per minute. : ; feeders and con- 


knurled, grooved cylinder end at bottom so keyed shaft will 


For light AUTOMATIC or SEMI-AUTOMATIC work veyors. Write for 
operations, you will find sturdy new Clippard MAC 385 Minia- information speci- 
ture Air Cylinders ideal, especially when used with our mini- s he nature 
ature Air Valves, Cam-follower Heads, Manifolds, Fittings fying 5 be han- 
and Accessories. Write, NOW, for power and static data, : of parts to pe 
catalog sheet, complete specifications and modest prices! , * dled and  opefa- 

VES tions desired. 
DEALERS-DISTRIBUTORS: Write For Attractive NEW Sales Proposition 


Ciippard INSTRUMENT LABORATORY, INC. Pa tay .4 © Monee 


7376-A Colerain Road, Cincinnati 24, Ohio 


Manvfocturers of R.F. Coils, Electronic Equipment, Miniature Pneumatic Devices 


Circle 620 on Inquiry Card Circle 622 on Inquiry Card 





